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How to Take Chance 


Out of Today's Alloy Buying 


Here’s a spark tester checking bars of Ryerson alloy steel. 
By reading the spark pattern thrown off when each bar is 
touched with this whirling, abrasive wheel, the. tester 
determines the steel’s analysis. In this way he verifies 
quality —guards against mixed steels. 


Spark testing is only one of many steps in the Ryerson 
Certified Steel Plan for safer alloy buying—a plan especi- 
ally important to you today, while restrictions are 
enforcing the use of leaner alloys with unfamiliar heat 
treatment response. 

We also put every heat of Ryerson alloy steel through 
four separate hardenability tests, carefully recording the 
results on a Ryerson Alloy Certificate which goes with the 
steel. These tests enable you to buy Ryerson alloys on the 
basis of hardenability as well as analysis—the safest way 
to buy under today’s changing conditions. And the 
recorded test results safely guide your heat treatment. 






JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK . 
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So play safe. Order from Ryerson where you can specify 
hardenability and be doubly sure. Stocks are out ol 
balance from a size standpoint, but in all probability 
we can take care of your requirements. 





CARBON STEEL BARS—Hot rolled 
and cold finished 
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SHEETS—Hot and cold rolled, many 
types and coatings 
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BOSTON 
MILWAUKEE @ 


PRINCIPAL PRODUCTS 


ALLOYS—Hot rolled, cold finished 
heat treated 


ST AINLESS—Allegheny bars, plates 
sheets, tubes, etc. 


REINFORCING—Bars and accesso 


ries, spirals, wire mesh 
BABBITT—-Five grades, also Ryertex 
plastic bearings 


MACHINERY & TOOLS—For meto 


fabrication 





° PHILADELPHIA * 
ST.LOUIS e 


MATERIALS 


LOS ANGELES e 


RYERSON STEEL 


CLEVELAND 
SAN FRANCISCO 


CINCINNATI » 





& METHODS 





“ Oo F- Fb O 


ry 


The Materials Outlook 














The steel scrap situation continues to look bad. On the average, steel 
plants have 15 day's supply on hand—and inventories are not increasing. 
This backlog will not go through the winter and a serious scrap shortage 
looks certain to trim steel production. A committee of senior steel execu- 
tives is heading a drive to hunt down scrap in (1) government operations 
(ships, arsenals, etc.); (2) industry (obsolete equipment); (5) auto grave- 
yards; and (4) farm areas. The drive is not going after household scrap or 
tin cans. Chambers of Commerce will organize local committees, and steel 
salesmen will prod volunteers and get progress reports from fabricators. 

































A recent patent covers an improved method of producing clad metals, which 
are coming into more general use to conserve nickel, cobalt, chromium and 
columbium. The new procedure is being used to continuously bond chromiunm- 
nickel steel and copper to give a finished product that is soft and devoid 
of roll set, even when the sheet is coiled cold. The bonding is accom- 
plished without materially reducing the thickness of the composite strip. 





A process to replace nickel with white brass alloy as a base for chromium 
finish is being adopted for production, although there are still technical 
obstacles to be overcome. An 80/20 zinc-copper alloy is eiectrodeposited 
from a bright cyanide bath, and the final chromium plate makes the coating 
indistinguishable in brightness and color from the conventional nickel- 
chromium coating, according to the developing laboratory. The preliminary 
research done before World War II was taken up again when the present nickel 
Shortage hit. 





Porcelain enamel iS appearing in an increasing number of industrial 
applications as a substitute for stainless steel. The enamel not only 
resists corrosion, but the smooth surface is easy to clean, has a low co- 
efficient of friction, and resists abrasion better than most steels. One 
of the latest applications is in a stripping column tray used ina distilla- 
tion tower where styrene is removed from synthetic latex. Conveyor tubes 
and buckets, chutes, valve linings and exhaust mufflers are other recent 
applications. Porcelain enamel is also being used on high temperature 
surfaces, up to 1600 F. 





Special high temperature problems are being solved with recently developed 
super refractories. Even moving parts—furnace rollers are one example— 
are being made of these new materials. Shapes up to 50 in. long with sections 
4S thin as % in. are produced. Bonds with various special properties are 
tailored to fit the operating conditions that accompany temperatures up to 
S000 F. Chemical Stability, abrasion resistance and hot strength can be 
Provided. Super refractories are not substitutes for fireclay brick—they 

(Continued on page 4) 
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are a class by themselves, replacing metals in many cases. Severe combina- 
tions of abrasion and corrosion have been solved even in room-temperature 
applications. 


Carbon parts are getting a big play from designers having a hard time 
getting critical metals. Friction, temperature, arcing and corrosion prob. 
lems are handled in bearings, molds, electrical contacts and seal rings, 
One big advantage is the wide spread of the properties available in the 
various forms of carbon. Many people who are turning to carbon parts in 
desperation are being pleasantly surprised by the actual advantages they 
have over metals and other non-metals in many applications. This is one 
place where the shortages will have some long-range good effects. 





U. S. reliance on foreign sources for mica may soon be ended by a new 
company incorporated to make high grade mica electrical insulation from 
domestic scrap or small Moscovite Mica considered unusable up until now. A 
French process first used on a laboratory scale in 1943 will be used. A fac- 
tory using this method is now in commercial production in France. Hand labor 
is almost entirely eliminated—chemical and heat treatment reduces the raw 
mica to a pulp, which is then formed into continuous, thin, coherent sheets 
by an adaption of conventional paper making techniques. 


The big furor over the fabulous reduction in the price of titanium that 
the Navy claims is imminent is founded on some misconceptions. The electro- 
lytic process that all the speculation is based on is still in the labora- 
tory stage. No pilot plant has even been operated as yet. No one knows 
what the cost per pound of titanium will finally be. ... One fact that is 
generally overlooked is that some of the principal producers of titaniu, 
who have been in the business for quite a while and have plenty of marbles 
to play with, are losing money at present prices on both the sponge and the 
ingots. 





Titanium's little brother, zirconium metal, which has been in the shade as 
far as the hoopla goes, may have more of a future than most engineers expect. 
The extraction processes for titanium and zirconium are almost identical, 
and if and when a cheap continuous process is worked out for titanium, the 
trap door will also open under the price of zirconium. By its chemical nature, 
zirconium will always be somewhat easier to get than titanium, and will al- 
ways be cheaper. ... Zirconium is not outstanding on high-temperature prop- 
erties or on strength-to-weight ratio. Corrosion resistance is its strong 
point. Some conditions which dissolve titanium have no effect on zirconium. 
Sheets, bars and rods are now available for experimental applications. 





One rolling mill alone — now being readied in Madison, Ill., — will 
increase our capacity for magnesium sheet by at least ten times our cur- 
rent capacity. The mill will be the first to continuously roll magne- 
Sium sheet on a production basis. The mill should be in full operation 
within the next year. 





See page 7 for “Materials Control Orders” 
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Gient size hex nuts for a 250-ton hydraulic press are cut to shape 
by the oxyacetylene cutting process at General-American Trans- 
portation Co., Sharon, Pa. The cutting blowpipe mounted on an 


Oxweld Railroad Service Co. cutting machine easily slices through 


the 24-in. thick low-carbon steel billet. 


at the rate of 3 in. per min. A hole was first cut out of the center 
of the block whose sides are then cut in the shape of a hexagon. 
After they are cut fo shape, the hex nuts are threaded for column 
bolts in a hydraulic press. No other machining is necessary to 


complete these parts. 


Cutting is accomplished 


Probably the first man to work inside a jet engine is Harold Kir- 
kendall, 31, who is shown here on the J-47 turbojet engine pro- 
duction line at General Electric's Lockland, Ohio, plant where he 
is employed as inspector of tail cones and after-burners. He is 
only 47 in. tall. Mr. Kirkendall’s small size enables him to crawl 
into the afterburner and make general inspection, eliminating the 
original procedure of disassembling the elongated tail pipe before 
inspection. During World War Il Mr. Kirkendall worked as a wing- 


tip assemblyman and inspector for aircraft manufacturers. 


MATERIALS ENGINEERING News Digest 
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New Windshields Studied for Military Airplanes 


stronger, ice-free windshields for 
military airplanes may result from 
urrent research at the Armour Re- 
search Foundation of Illinois Insti- 
tute of Technology. 

The goal of the program is an 
electrically-heated, ice-free, failure- 
proof windshield. Foundation scien- 
sts will prepare specifications for 
aircraft manufacturers to follow in 
designing windshields, both standard 
ind bullet-proof, for military planes. 
the researchers also are striving to 

clop a better method of mounting 
the windshields in the planes. 
_ since little has been written on 
how and why windshields fail, the 
itst_ step was to compile data on 
' conditions that a windshield 
n dry air, when flying into or 
1 a cloud, and standing on the 
ground in sub-zero temperatures, 
: up cold (engineers call this 
old soak”). Using this data, 
Foundation experts made theoretical 


Studies and devised laboratory tests 
to de 


termine stresses occurring in a 






SEPTEMBER, 1951 


typical windshield in service. Their 
stress analysis studies were similar to 
those used by industry to achieve 
stronger, lighter machine parts. 

In one test, alcohol, cooled to —90 
F, passes across one side of a pane of 
glass. Heat, supplied by an electric 
current, is stepped up slowly on the 
other side until the temperature rises 
to about 500 F and the glass breaks. 
It’s similar to the way a milk bottle 
beeaks when boiling water is poured 
into it. 

Although windshields will never 
meet these extreme temperatures, 
this new information on temperature 
differences and resultant failure will 
be valuable to designers and engi- 
neers. 

Physical properties of glass and the 
plastic, polyvinyl butyral, also were 
evaluated in laboratory tests. Two 
layers of glass were bonded together 
with the plastic, somewhat in the 
manner of plywood, to make a lami- 
nated windshield. The researchers 
found that ‘‘cold-soaking”’ the plastic 





layer may cause the glass to fail. At 
normal temperatures, polyviny! 
butyral is elastic, making it a valua 
ble backing for the more brittle glass. 
At low temperatures, however, the 
plastic contracts and becomes stiff, 
sometimes cracking the glass and re- 
ducing visibility. 

Another cause of windshield fail- 
ure may be the “hot spot’ created in 
the center when the windshield loses 
heat to the cold outer mounting. 
Heating the mount may answer this 
problem. The windshield’s heat 
comes from an electric current, passed 
from the edge through a film of con- 
ductive stannic oxide between the 
outer layer of glass and the plastic. 
Keeping the temperature on the outer 
surface of the windshield at 40 F, 
so that no ice will form is the objec- 
tive. The scientists must consider 
air friction, evaporation and other 
complex factors. They may use a 
thermostatic arrangement for control- 
ling the heat in a final windshield 


design. 
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A new continuous annealing line has been put into operation at the tin mill division 
of United States Steel Co.'s Cary Sheet and Tin Mill. After cold reduction, tin plate 
is stiff and unyielding. To give it the pliability necessary for forming into cans, the 
material must be annealed. The line makes possible continuous annealing of steel 
for tin and black plate products in varying thicknesses, 18 to 37 in. wide, at a speed 
of approximately 1,000 ft per min. Construction of the line, which has an annual 
capacity of about 136,000 tons, was started almost a year ago. It is housed in a 
new building 336 ft long and with a ceiling height of 76 ft. The furnace section, 
equipped with combinalion gas and electrical heating units, is approximately 64 
ft above the plant floor level. This installation is part of the overall program initiated 
by United States Steel Co. last year to increase the productive capacity of the Gary 
Sheet and Tin Mill. 


i i 





Alloy Casting Institute Expands 
Research Program 


Significant expansion of its tech. 
nical research program is _ being 
undertaken by the Alloy Castin, 
Institute to help meet mounting ¢. 
fense mobilization needs and othe, 
engineering and equipment require. 
ments dependent on the use 4j 
stainless steel castings. Three ney 
projects closely keyed to current pro. 
duction and supply problems of th 
industry and its customers are being 
instituted at major research labor; 
tories. 

In view of the greatly increase: 
demand for high alloy castings and 
the concurrent shortages of alloying 
elements, the ACI Technical Researc 
Committee is concentrating its allo; 
conservation studies at Battel| 
Memorial Institute on the high ten 
perature properties of the 
chromium, 10% nickel type alloy 

Similarly, development of titan 
um-stabilized corrosion resistant cast 
ings, important for use in expanding 
aircraft production, is being ma 
the subject of an investigation to 
carried out at Ohio State Universit 

In addition, an extensive study | 
improved gating systems for high 
alloy casting production will be con 
ducted as part of the ACI program 
under way at Massachusetts Institut: 
of Technology. 





Resaarch Engineers Delve Deeper into Corrosion at High Temperatures 


A quantity of information on the 
corrosive effects of various hot eh- 
vironments has been accumulated by 
the Development and Research Div. 
of The International Nickel Co., Inc., 
according to an announcement by T. 
H. Wickenden, vice president in 
charge of the Division. This has in- 
volved a continuous and expanding 
program designed to evaluate the cor- 
rosion resistance at high temperature 
of different metals and alloys for 
specific applications encountered in 
the aviation, petroleum, chemical 
processing, heat treating and other 
fields, especially those producing 
equipment and supplies for the de- 
fense program. 

“There is still a great deal to be 
learned about high-temperature cor- 
rosion, not only with respect to some 
of the underlying principles govern- 
ing surface reactions, but also from 
the practical aspect as to means of 
eliminating or minimizing corrosion 
damage by selection of appropriate 
alloys’, Mr. Wickenden said. “As 
operating temperatures in many in- 


10 


dustries continue to ‘increase, it is 
inevitable that high-temperature cor 
rosion problems should multiply on 
a cumulative basis. 

“Studies are being accelerated tre- 
mendously by the defense program, 
which involves not only military and 
naval equipment and supplies, but 
processes by which materials of all 
kinds are produced.” 

Mr. Wickenden pointed out that 
a large amount of data on the creep 
and rupture characteristics of ma- 
terials at temperatures up to and in- 
cluding 1800 F and some data at 
temperatures as high as 2100 F, have 
been secured in the Company’s 
Laboratories at Bayonne, N. J., and 
Huntington, West Va. In addition, 
test spools, or racks, have been in 
stalled under actual operating condi- 
tions in industry. Each of these 
spools contains specimens of a variety 
of alloys, and a comparison of their 
performance is made at frequent peri- 
ods of time. 

While strength characteristics are 
unquestionably important, he em- 


phasized that to achieve long life an 
trouble-free service in high temper 
ture environments, it is usually neces 
sary to place governing importance: 
on the corrosion behavior. This fa 
has been further confirmed by 

formation on high-temperature cof 
rosion mechanisms studied at the 
Bayonne and Huntington Labor 
tories and by engineers of the Devel: 
opment and Research Division. In- 
formation already secured has been 
made available to industry ; addition 
data will be provided as developed 


Test spools or racks of various metals an° 
alloys are being tested under actual ope” 
ating conditions in high temperature indus 
trial applications by the  Internction® 


Nickel Co. 
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Electrochemical Process Derusts 
Complete Machines without 


Disassembly 


The British Trade Journal and Ex- 
port World recently described a metal 
cleaning process that has been devel- 
oped in Europe. The trade name of 
the process is Derustit. It does not 
attack sound metal in any way, and 
complete machines can often be de- 
rusted without disassembling. <A 
demonstration was given in London 
recently at the works of Derustit 
Ltd. Grosvenor Road, S. W. 1. 
Numerous plants for operating the 
process have been established in 
England and in other foreiga 
countries. 

Derustit is the outcome of research 
initiated during the war with the 
object of salvaging machine tools and 
other valuable items damaged by 
water or exposure through enemy ac- 
tion. It employs a bath of alkali 
solution, through which a low-ten- 
sion electric current is passed. 

It has been found that Derustit 
can be safely applied to nearly all 
metals except certain magnesium and 
aluminum alloys, and when these are 
present in complete assemblies they 
can in most cases be fully protected 
by several alternative methods of 
masking or painting over with insu- 
lators. It should, however, be noted 
that although the process entirely re- 
moves rust, it does mot prevent ti 
from recurring; normal antirust pre- 
cautions are necessary for treated 
articles. 

The penetrating power is claimed 
to be such that even rusted-up type- 
writers, calculating machines and 
similar elaborate mechanisms can 
often be completely cleaned and 
freed of rust without removing a 
single nut, bolt or screw. Frequently 
the derusting alone has been found 
to be enough to restore machinery to 
full working order. Derustit does 
not affect dimensions. It removes all 
rust, corrosion and similar surface 
deposits from metal, but it does not 
remove a fraction of a thousandth 
of an inch of sound metal. 


In the early stages of rust forma- 
tion, although the layer of rust may 
look quite thick, only an almost in- 
initesimally thin surface layer of 
metal is actually oxidized. Derustit 
naturally cannot restore metal al- 
ready corroded away, but as it re- 
moves absolutely no metal not already 
lost through rust, parts made to lim- 
its as fine as half a thousandth of an 
inch can be derusted—provided they 
are still in the early stages of rusting 
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and still remain within the makers’ 
manufacturing tolerances. This is 
claimed to explain the success in 


treating such articles as micrometers, 
ball and roller bearings, machine 


tools, jigs and dies. 





Radioactive Sources Assist in Studies of Industrial Applications of Radiation 


The U. S. Atomic Energy Commis- 
sion and the Brookhaven National 
Laboratory have announced that 
thousand-curie sources of gamma 
radiation will be made available to 
assist industrial organizations in 
studies of the applications of radia- 
tion to industrial process. 

The thousand-curie sources, made 
of cobalt-60 or tantalum-182, each 
release as much gamma radiation as 
2.2 lb of radium (an amount equal 
to the pre-World War II total world 
supply). Two such sources, one 
cobalt and the other tantalum, have 
been prepared in the Brookhaven 
National Laboratory nuclear reactor. 
Additional thousand-curie sources 
will be made as needed. 

The sources were prepared as a 
part of a program organized by the 
oc and university laboratories to 


determine the feasibility and safety 
of using radiation from by-products 
of nuclear reactors in killing bacteria, 
or initiating or accelerating chemical 
reactions. Industrial concerns now 
arrange with Brookhaven to have 
small samples of materials or prod- 
ucts they wish to study exposed to 
radiation from the sources. Then, 
since materials so exposed do not 
themselves become radioactive, the 
samples can be easily returned to the 
sender for analysis and evaluation of 
the results of their irradiation. 
Exposure to large quantities of 
radiation from atomic energy by- 
products—also obtainable from 
sources such as x-ray machines or 
electrostatic generators—is known to 
induce chemical changes in mole- 
cules. Under intense gamma radia- 
(Continued on page 13) 
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A rotor with three precious metal caps to act as contacts was 
needed by a leading automotive manufacturer for use in a 
special switch. Soldered-on caps were soft and expensive. Rivets 


might work loose. 


As an ideal solution, this new Makepeace insert material was 
created. It consists of precious metal slugs brazed into strip stock 
and positioned to form the desired part. The precious contact 
material is only where it is wanted, firm and secure for blanking 
and forming. And . . . of great importance . . . it is hard and 


wear-resistant due to cold working 


This new material is particularly adapted to rotors in switches 
and small bridge contacts . . . any formed part embodying two 
or more contact points. Please nofe . . . Patents have been 


*” applied for. 


For better performance and lower unit cost, design your next 


switch to make use of this new material. Our own staff of 


Your inquiries are cordially in- 
vited and will receive our prompt thoroughly experienced engineers and metallurgists are at your 


Plate Malicla-iictemetitciiitehe service to assist in working out your particular problem. 


Soh RS Se > 
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tion bombardment some molecules 
break into parts and then recombine 
in a different way. Brookhaven sci- 
entists already have used radiation 
from a cobalt source to induce poly- 
merization, or the building up of 
large molecules out of small ones. 
The result was a clear plastic, pro- 
duced without the presence of heat, 
pressure and catalysts common in 
plastics manufacture. 

As a second part of the program 
to develop industrial applications for 
radioactive by-products, Brookhaven 
is assisting universities holding re- 
lated research contracts with the 
AEC. For example, Columbia Uni- 
versity, New York City, is using 
radioactive sources in studying new 
methods of food preservation, and 
the possible toxicity of irradiated 
foods. At Massachusetts Institute of 
Technology, Cambridge, Mass., re- 
search workers are studying the 
amount of atomic bombardment nec- 
essary to kill bacteria and other 
organisms which commonly con- 
taminate food products, and the 
effects of such radiation on food. 
Scientists at Yale University, New 
Haven, Conn., are exploring effects 
f intensive gamma radiation sources 
on chemical reactions of gases. Ra- 
dioactivity probably has an effect on 
the rate of all chemical reactions, and 
such changes may be of importance 
in various industrial chemical proc- 
esses. At the University of Michigan, 
Ann Arbor, Mich., a research group 
is studying effects of radiation on 
chemical and physical reactions. 

In these university studies, thou- 
sand-curie sources produced by 
Brookhaven will provide the neces- 
sary intense gamma radiation. Fur- 
ther information on the availability 
of the Brookhaven irradiation service 
to industrial concerns can be ob- 
tained from the Director’s Office, 
Brookhaven National Laboratory, 
Upton, N. Y. 


Corrosion Resistance of Metallized 
Steel Studied 


the American Welding Society's 
Committee on Metallizing has organ- 
ized a test program to determine the 
“orrosion resistance of steel having 
metallized coatings of zinc and 
(Continued on page 156) 
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HIGH IMPACT 


PLASTIC 


Ideal for molded parts that take a beating, ACE-HIDE 
is a new rubber-base material with unusually high 


impact strength and chemical 


applications ate trays, tote boxes, utensils (the abused 
acid pail above, for instance), carrying cases, golf 
bag tops (below), seats, etc., etc., etc. 


ACE-HIDE is essentially rubber compounded with 
styrene copolymer resins, Tough, 
in molded parts can be varied to suit your job either 
by altering the compound or by adding stiffening 
ribs. Takes inserts well. Surface is smooth, shiny. Does 
not develop flexing cracks, and ages well. Ace mold- 
ing facilities offer wide range of sizes and shapes. 


These properties suggest applications to you? 
Specific Gravity 1.05-1.40 





ACE. 


Tensile Strength, Psi. 1000-2500 
Elongation, % 70-200 
Flexural Strength, Psi. 3300 
Impact Strength (Izod Ft. 

Ibs./in.) 3.0-10.0 
Durometer Hardness, D 42-68 
Dielectric Strength. 60 

cycles, v/mil Up to 500 
Water Absorption. 48 Hrs. Very Low 
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Ask for more facts on ACE-HIDE 
today. No obligation, of course. 


erican Hard Rubber Company 
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LEADERSHIP can't stand still 


this time it advances 
on ultrasonic waves 


Because production isn’t always perfect, 
inspection of all materials is essential to 
assure quality. When new inspection tools 
and methods have demonstrated their use- 
fulness, they replace or supplement the old. 

Nondestructive inspection inside the 
metal is now made possible through the 
Ultrasonic Reflectoscope. The American 
Brass Company has adapted its use to 
inspect large plates of copper alloys, thus 
making doubly sure that hidden defects are 


not present—defects which may appear in 
machining or forming operations and cause 
costly rejections. 

In keeping with a tremendous mill. 
improvement program, the introduction of 
the Ultrasonic Reflectoscope in thisindustry 
is another indication of Anaconda’s leader- 
ship in quality control in the field of copper 
and copper alloys. The American Brass 
Company, General Offices, Waterbury 20, 
Connecticut. . 
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This is what happens: 


Simple to operate, the portable Ulitrasonc 
Refiectoscope sends intermittent high-fre- 
quency sound waves angularly into the 
plate. If unimpeded, the waves will refiec 
from the opposite edge of the plate on 
indicate a normal pattern on the screen 
of an oscilloscope, as illustrated opposilt 
the headline. 

Any hidden flaw or internal defect wil 
result in a discontinuity of the wave ond 
will be instantly evident on the scree, 
Gs pictured immedigtely above. 
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Tin and Tungsten— 


Their Past, Present and Future 


Tin and tungsten, high on the list of stra- 

tegic materials, have little in common 

except their current scarcity and their 
vital importance in our economy. 


@ CERTAIN METALS, like some peo- 
ple, are continual storm centers. Tin 
is one. Tin has had a turbulent past, 
one marked with violent price fluc- 


ns: tuations, periods of oversupply and 
- undersupply, controlled buffer stocks, 
igh-te various plans of artificial price and 
into the production controls interlarded with 
I refed periods of free trade. The immedi- 
ot ate future promises to be no more 
‘ore quiet than the past. Recent months 

have seen tin the subject of rapid 
code price gyrations, voluminous and 
ive an 


heated debate in committee rooms, 
with many caustic allegations and 
counter allegations. 

The reason for all this is not ap- 
parent. Everything that has hap- 
pened to tin has happened to other 
metals and some nonmetallic raw 
materials—in some cases more so— 
without so much fuss resulting. Fur- 
thermore, the tonnage of tin pro- 

is not great by comparison 
ther metals less frequently in 
iews and as essential to our 
my. Compared to tin, the 

produces 14 times as much 
10 times more zinc, nine 

' } “mes more lead, and eight times 
more aluminum. However, facts sur- 
founding tin can be set forth to act 
asa backdrop for judgment. 


screen, 


Or 
~U} 
L 
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Where Tin Comes From 


The United States is the world’s 
largest user of tin—from a third to 
a half—and produces almost none. 
Literally dozens of tin-bearing ores 
in the United States have been ex- 
amined critically by the Bureau of 
Mines and the Geological Survey, 
but the answer always comes out the 
same—too low grade, production 
costs too high to be remotely com- 
petitive. 

The capital of the tin-producing 
world is Malaya, which has been a 
consistent producer since 1891. Ma- 
laya contributes one-third of the 
world’s total tin. In 1950 this was 
57,500 tons (all tonnages given in 
long tons) out of a total of 167,400. 
The tin-bearing particles are recov- 
ered from sand by large dredges, by 
hydrosluicing, and, in a few cases, 
by conventional open-pit mining (see 
Fig 1). 

World War II crippled the Ma- 
layan tin industry. Production had 
fallen from about 84,000 tons in 
1940 to a low of 3100 tons in 1945. 
The Japanese occupation left the 
dredges ruined or in disrepair. But 
by a courageous and expensive re- 
habilitation program many dredges 


by CHARLES A. SCARLOTT, Westinghouse Electric Corp. 


have been rebuilt, and new and 
much larger ones have been added, 
so that production is currently run- 
ning close to the prewar average. 
However, at present there is the 
serious problem of banditry involv- 
ing serious raids on mining activities, 
which not only discourages produc- 
tion in outlying districts but has 
brought exploration to a virtual halt. 

In addition to Malaya, other coun- 
tries of southeast Asia are major tin 
producers. Second after Malaya is 
Indonesia, which in the five-year 
period from 1937 through 1941 ac- 
counted for almost one-fifth of the 
world total. Others of the Asian 
group were Siam, 7.8; China, 5.3; 
Burma, 2.6; and Indo-China, 0.7%. 
Before the upset caused by war, Asia 
provided two-thirds of the world’s 
total tin. 


Many of the tin mines of the Far 
East suffered in major degree from 
the war. However, except in Burma, 
China and Indo-China, tin produc- 
tion has made a surprising comeback. 
By 1949 Asia was again contributing 
its prewar share of the world total. 
The political situation in several of 
these countries, notably China, how- 
ever, makes the availability of their 
tin to the western world precarious. 
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Bolivia and Cornwall 








oa : Ore Crushing and Grinding 


Production of Tin 









Concentrator 
(Gravity, Magnetic, Flotation) 








Fig 1—How fin is mined and produced. 


Number three in tin-production is 
Bolivia, which has been turning out 
tin on a notable scale since 1887. In 
the late 30’s it ran a pretty consistent 
26,000 tons yearly, or 15% of the 
world output. Unlike placer mining 
in Malaya, Bolivian tin is mostly 
deep under ground. It runs in al- 
most vertical veins of high quality 
in high mountains at altitudes of 
12,000 to 17,000 ft, which makes 
physical exertion difficult, even for 
native Bolivians. In the Andes the 
ore is reached by tunnels bored al- 
most horizontally into the mountains. 
Also unlike placer tin ore, in which 
the problem is the relatively simple 
one of separating tin particles from 
sand, the Bolivian cassiterite and 
other tin minerals are in hard rock. 
Also, the tin particles are associated 
with other minerals difficult to sepa- 
rate. 

As a result, recovery of tin from 
Bolivian ore is poor. The range is 
from 35 to 85% cassiterite, with 
the average being barely half. Much 
of the loss comes in attempting to 
provide a high-grade concentrate by 
the several forms of gravity separa- 
tion. There are some arguments that 
tin smelters in consuming countries 
should make it profitable for Bolivia 
to ship a lower grade concentrate to 
obtain more of the tin from the ore. 
Even as it is, the resulting concen- 
trate shipped to the European and 
the one United States smelter is both 
poorer in grade (15 to 65% by com- 
parison with about 72%) and more 
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difficult to smelt than placer tin. 

These factors, plus the difficulty of 
mining at such high altitudes and 
the desire of the Bolivian Govern- 
ment to raise the standard of living 
for its workers, make Bolivian tin 
more costly in the average. Another 
complicating factor is that during the 
last war, with Malayan tin cut off, 
Bolivia cooperated to bridge the gap 
and accelerated production. In doing 
so, the best ores were used, with 
detriment to the remaining deposits 
and a consequent reduction in even- 
tual total recovery. Patino, Bolivia's 
largest tin mine, suffered a drop in 
grade from 2.31% before World 
War II to 1.50% in 1949. 

Bolivia has only one small smelter. 
All the remainder is exported, about 
45% to England and 55% to the 
U. S. Government smelter at Texas 
City, Tex. Here the combined low- 
grade Bolivian concentrates difficult 
to smelt are mixed with high-quality 
concentrates from Indonesia, Thai- 
land and Belgian Congo, and re- 
duced to metal. 

Aside from the Far East and 
Bolivia the only sizable producers of 
tin are the Belgian Congo and 
Nigeria. In the five prewar years, 
together they turned out about one- 
tenth of the world total. Production 
in these two African countries rose 
during the war but has returned since 
to approximately the prewar levels. 
Nigeria’s output is believed, however, 
to have passed its peak, which one 
year during the war reached 13,000 








tons. Congo production touched , 
peak of 17,000 tons in 1945. Th, 
African mines resemble the Surface 
ene of Asia. The USSR 
claims now to be self-sufficient 4, 
to tin, although production of tin jp 
the Soviet Union prior to World 
War II did not exceed a few thoy. 
sand tons yearly. 

Until 1860 Cornwall, England 
was the largest provider of the 
world’s tin, but in recent times, out. 
put has been running to about 1209 
to 2000 tons of tin yearly or, roughly, 
1% of the world total. 

Small amounts of tin are produced 
in many other parts of the world. In 
1950 thirteen nations mined between 
100 and 1000 tons of tin each, 


‘Mexico sends a few hundred tons to 


the United States yearly. Canad, 
roduces about 200 tons. Australia 
and Argentina produce minor 
amounts, all used locally. These 
minor sums have amounted in recent 
years to about 4% of the world total 


How Much Is Left 


Substantial figures as to world re- 
serves of tin ore do not exist. In the 
Apr. 15, 1950 issue of Mining 
World Robert J. Nekervis, of the 
Tin Research Institute, gave a figure 
of world reserves of recoverable tin 
as 6 million long tons, or 38 years 
of 1949 rate of consumption. These 
are known deposits that can profita- 
bly be worked. Existing tin fields 
in Malaya have an expected life of 
about 20 years. It is safe to say that 
the world will not run out of tin for 
many decades. 

The prospect for long life ot 
Bolivian tin mines is, however, not 
good. The following statement was 
made by James Boyd, Director of the 
U. S. Bureau of Mines, before the 
Public Lands Committee of the 
House of Representatives on Aug. 5, 
1950: ‘Proved ere’ reserves if 
Bolivia in 1945 were estimated at 
340,000 tons, from which 200,000 to 
210,00 tons of tin may be expected. 
These reserves represent a 5- to 6//; 
year supply (7.e., at United States 
rate of use). Apparently the devel- 
opment of reserves is not keeping 
pace with exploitation either in grade 
of ore or of total tin content, indi- 
cating a future trend toward de- 
creased output. Estimates giving 10 
ferred and possible reserves are 10! 
available.” While tin production 1 
Bolivia can be expected to continu¢ 
for a number of years, high outputs 
should not be expected  indel- 
nitely. 
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but elsewhere, sent the demand for 


as Fig 3 shows. 
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ie. facts seem pertinent: (a) Tin has used for each purpose was decreased. foil and collapsible tubes has dropped | 
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1920 to 1951. Fig 3—Consumption of tin in its principal use during various periods. 
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Fig 4—Production, consumption and price of tungsten from 1910 to 1950. 


prospect. One proposal is to apply a 
thinner coat of tin on the side of the 
sheet to be used on the outside of the 
can than on the inside; but it poses 
some difficult problems for the tin- 
plate industry, and only three tin 
mills are equipped or could be easily 
modified to accomplish it. There is 
always the possibility that someone 
may devise some other protective 
coating for steel—such as a synthetic 
—that would replace tin entirely for 
all or some cans. Several aggressive 
research programs with this as the 
objective are in progress. But the 
problem is not easy. 

But, for all the tin-conservation 
measures, the day is not likely to 
come when we can do without it. 
Tin is basically too useful a metal. 
Given tin at reasonable price and in 
a world where supply fons not al- 
ways hang in the political balance, 
uses for it will grow—probably 
faster than conservation measures re- 
duce its demand. 


Tungsten 


The present tightness of tungsten 
supplies has a simple cause. Tung- 
sten from China—the world’s lead- 
ing producer—and from Korea are 
no longer available, while that from 
Burma, the third major Asiatic 
source is unsure. Slightly more than 
one-half of the world’s tungsten has 
come from Asia. This decline in 
availability of tungsten and the sud- 
den rise since mid-1950 in demand 
for cutting tools—the principal use 
of tungsten—have had the inevitable 
result. Government orders restricting 
the use of tungsten are now in effect. 
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Consumption of tungsten in the 
United States over the years has been 
extremely erratic. High peaks of 
consumption have been followed by 
sharp declines—a situation that has 
been exceedingly difficult for pro- 
ducers to cope with and one that does 
not encourage heavy mining invest- 
ment. Use of tungsten in the five 
years ahead of World War II aver- 
aged about 6 million lb of metal an- 
nually. Consumption skyrocketed in 
the war to a peak of nearly 20 million 
lb in 1943, with an average of 17 
million. The war over, use dropped 
immediately by two-thirds, reaching 
a low of about 5 million Ib in 1949. 
More recent figures are not available, 
but it is obvious that tungsten is 
again heading skyward. 


Where Tungsten Is Mined 


While tungsten is in short supply, 
the position of the United States is 
nothing like so potentially precarious 
as with tin. In contrast to tin, the 
tonnages of tungsten used in the 
United States are small (only one- 
fortieth as much), of which two- 
fifths are “og from mines within 
our own borders. In fact, since 1905, 
when tungsten records were begun, 
United States’ mines have been a 
13% factor in the world total (1945 
to 1948 average: 16%). The United 
States is also the world’s largest con- 
sumer of tungsten. In 1946, ’47 and 
'48, which are fairly representative 
of peacetime years, this country ab- 
sorbed just short of 30% of the 
world output. 

The rank of the major tungsten- 
producing countries in 1948 (the last 





reasonably normal tungsten-prody. 
ing year) stood as follows: Chin, 
28; United States, 11; Portugal, 9: 
Bolivia, 8; Korea, 7; Burma, 5. 
Australia, 4; Brazil, 3%. Russia i 
supposed to be producing about 5¢, 
of the world’s tungsten. Canad, 
Mexico, Peru, France, Spain, Sweden, 
the Congo, and Thailand have pro. 
duced minor quantities, while trac 
amounts come from many other ny. 
tions. 

Most tungsten mines in the United 
States are in the Western states 
California has been the principal 
producer the last two decades, an is 
currently providing about one-third 
of the total. Until lately, Nevad, 
has been next with about one-fourth, 
Colorado in the last decade has pro. 
vided only 4% of the national tota! 
Idaho during World War II was ; 
significant producer of tungsten, bu: 
since 1945 its production has de. 
clined to a low rate, as its principal 
mine was essentially exhausted dw- 
ing the war. 

A newcomer is North Carolina 
In 1941 the Tungsten Mining Co 
began operations at a mine near the 
northern edge of North Carolina 
Here is a large quantity of ore run- 
ning about 25 Ib of 60% tungsten. 
oxide concentrate.* Output has risen 
steadily until in 1949 it was 28% of 
the United States’ total. 

Tungsten ore in the United States 
occurs under ground in low concen- 
trations, 0.5 to 3%. The grade is 
generally less than 1%. Ore running 
3% is considered high grade and 1s 
rare. 

Generally, a tungsten mine pro- 
duces only tungsten. Seldom are 
there any by-product minerals ( 
help carry the high mining costs, al- 
though the big Pine Creek operation 
of the United States Vanadium Co. 
in California produces molybdenum 
and copper in worthwhile amounts. 
For these reasons and because 0! 
much higher labor costs, tungsten 
costs more to produce in the Unitec 
States than elsewhere. Thus, nor 
mally—when no political influences 
are at work—only those United 
States mines with the most favorable 
cost factors can compete with foreig® 
tungsten. 


* Tungsten statistics are commonly given 
in terms of a concentrate containing 60% 
tungstic oxide (WO;). For purposes © 
mathematics, however, one ton of 60% 
WO; concentrate contains 952 Ib of tung 
sten. Thus, an ore running 25 lb of 60% 
WO, contains about 12 Ib of tungsten pe 
ton, or a grade of 0.6%. Tungsten * 
marketed on a per-unit basis, a unit being 
one-hundredth of a short ton, or 20 |b o! 
WO:, which is 15.86 Ib of tungsten. 
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The United States, however, is not 
poor in tungsten reserves. The tung- 
sten-ore deposits are large. How 
large is not known. Reserve figures 
are almost meaningless. Because 
mining of tungsten has not been a 
highly profitable operation and with 
almost no assurance of a succession 
of profitable years, the incentive for 
long-range exploration has been lack- 
ing. The United States could in a 
pinch become self-sufficient as to 
tungsten for many years to come. 
The price would become higher than 
industry is accustomed to pay, but 
probably not intolerably so. 


Natural Forms of Tungsten 


Tungsten is never found uncom- 
bined. There are at least a dozen 
chemical combinations, some _ ex- 
tremely complex. Only four tungsten 
minerals are commercially important. 
One is scheelite or calcium tungstate 
(CaWO,). The other three are com- 
binations with iron and manganese, 
which run the complete scale of pro- 
portions. If the iron to manganese 
ratio exceeds four to one, the mineral 
is termed ferberite or iron tungstate 
(FeWO,). On the other hand, if 
manganese predomiiates in about 
this ratio or more it is called Hub- 
nerite Or Manganese tungstate (Mn- 
WO,). All the intermediate propor- 
tions of iron and manganese—which 
omprise the greater part of the 
total—are called wolframite. 


Because all four tungsten-bearing 
ores contain, at best, but 2 or 3% 
tungsten, the first problem is to pro- 
vide a concentrate. This is done by 
crushing the ore to a fine powder and 
effecting a concentration of the tung 
sten-bearing particles by various 
gravity separations and/or by flota- 
tion. The object is to obtain a con- 
centration of 55 to 70% (60% is 
the industry standard) WO, concen- 
trate. The character of further 
processing, if any, depends upon the 
end use. 

Most metals are isolated from their 
natural chemical partners before they 
are used. This is not true of tung- 
‘ten. High-purity tungsten concen- 
trates are used without further 
change as an alloying charge in 
steelmaking. In 1949 one-sixth of 
the tungsten consumed in the United 
states was used in this form. The 
‘orm in which tungsten is most used 
—almost half in 1949—is ferro- 
tungsten, which is generally pro- 
duced by charging tungsten ore 
together with coal, scrap and flux- 
forming materials in an_ electric 
knock-down furnace. Only a little 
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over one-thitd of the tungsten used 
in this country ever passes through 
the metallic tungsten state, which is 
accomplished by a set of complex 
chemical processes. 


Where Tungsten Goes 


Prior to 1900 tungsten had almost 
no commercial use. Probably the first 
planned commercial use of tungsten 
as alloying agent in steel was 
Mushet’s self-hardening tool steel (6 
tungsten, 2% manganese) patented 
in 1868. Just before the turn of the 
century F. W. Taylor, of Bethlehem 
Steel Co., and Maunsel White dis- 
covered that tungsten steel is vastly 
superior for cutting metal at high 
speed. 

In addition to cutting at higher 
speeds, tungsten-steel tools were 
found to be capable of taking heavier 
cuts. The resulting economies ef- 
fected all over the world have been 
enormous. The new tungsten-steel 
tools have been a dominant factor in 
the era of mass production of 
machine-tool products. Prominent 
among these tungsten-steel tools is 
the so-called 18-4-1 high-speed steel 
whose composition is: tungsten, 18; 
chromium, 4; and vanadium, 1%. 
The percentage of vanadium may 
vary up to 3% with or without the 
addition of cobalt. 

Nearly all steels containing tung. 
sten are now made in the electric 
furnace. (The melting point of 
tungsten is far too high for a melt to 
be achieved in blast or open-hearth 
steelmaking furnaces.) Tungsten 
steels were once produced mostly by 
the crucible process, which required 
tungsten powder of 95 to 98% 
purity. The electric furnace, on the 
other hand, takes in its tungsten as 
ferro-tungsten. Ferro-tungsten melts 
between 3500 and 3700 F, while 
tungsten powder melts between 6000 
and 6200 F. Neither, of course, will 
actually melt in a steelmaking fur- 
nace, but the ferro-alloy can be more 
easily dissolved because of its lower 
fusion temperature. The lower \ 
fic gravity of ferro-tungsten and its 
more favorable size, also, as com- 
pared with tungsten powder, results 
in a slower rate of settling through 
the bath to the bottom and thus a 
quicker solution. 

High-speed cutting steels take 
more of the tungsten stocks than any 
other use. Other important uses of 
tungsten-alloyed steels are for hot- 
work dies, low-alloy tool steels, per- 
manent magnets, and heat resisting 
steels. 

Of the tungsten reduced to met- 
tallic form, some is used for cemented 


carbides. High-purity tungsten pow- 
der is combined with carbon at high 
temperature in an inert atmosphere. 
The resulting carbide is crushed to 
a powder, mixed with cobalt powder 
that acts as the cementing agent 
when the product is sintered. The 
result is a cemented tungsten carbide, 
which approaches the diamond for 
hardness. Cemented carbides are 
used for rock drills, dies, and many 
types of cutting tools, such as single- 
point tools, form tools, milling cut- 
ters, etc. These are ae to 
today’s low-cost industrial processes. 

While the tonnage use of tungsten 
as filament wire in incandescent 
lamps is small—1 or 2% of the an- 
nual total—it is indispensable. There 
is no known substitute for drawn 
tungsten wire in electric lamps. Nor 
is there likely to be. The energy-to- 
light conversion efficiency of an in- 
candescent solid increases rapidly 
with temperature. And tungsten can 
be operated hotter without softening 
than any other substance except car- 
bon, because its melting point— 
about 6150 F—is the highest of all 
metals. But a small amount of tung- 
sten makes a lot of lamp filaments. 
A pound of tungsten drawn into a 
wire 6.2 miles long, and 0.0022 in. 
in dia provides filaments for 14,400 
lamps of 60-watt size. 

Tungsten, for all its high-tempera- 
ture qualities cannot be used for 
turbine blading. At steam- and gas- 
turbine temperatures it forms a non- 
protective oxide that soon leads to 
failure. Also, its high density makes 
it undesirable for high rotating 
speeds. . 

Other important uses of metallic 
tungsten in the electric industry is 
as lead-in wires for electric lamps 
(tungsten and soft glass have nearly 
the same coefficient of thermal ex- 
pansion) and for certain elements in 
electronic tubes. Electrical contacts 
and electrodes are made of sintered 
tungsten or tungsten carbide powder 
and copper or silver. But, in bulk, 
these uses of tungsten metal are far 
overshadowed by the use of tungsten 
for alloying with steel. It does not 
appear that this aspect of our indus- 
trial economy will in the long run 
have to be curtailed for lack of 
tungsten. 
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Expanded Metals Save Weight and Material 


by PHILIP O'KEEFE, Associate Editor, Materials & Method; 


Sixteen-ft-long expanded metal panels of heavy gage are cut into 8-ft lengths in this power 

shear. Because expanded metal sheets are all one piece and precision cut, they keep their 

shape, have no loose ends, and can be handled like solid sheet. (All photos courtesy of 
Wheeling Corrugating Co.) 
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The engineering applica. 
tions of expanded meta! 
are increasing as its econ. 
omies and fabricating 
properties become gen. 
erally appreciated. 


@ EXPANDED METAL IS MADE from 
solid sheet that is slit and stretched 
to form a one-piece sheet with uni. 
form diamond openings. No metal 
is removed during the operation and 
the expanded metal may cover ter 
times the area of the solid sheet fron 
which it is made. The actual ex. 
pansion obtained in the finished 
product depends upon the gage and 
diamond size. 

Since the finished sheet of ex. 
panded metal is all one piece, it 
cannot ravel or fray. Each sheet is 
made up of a continuous pattern of 
unbroken metal without interlacing, 
tying, soldering or welding. This 
gives a high strength-to-weight ratio, 
dimensional stability and_ rigidity, 
and also makes the material easy to 
handle and fabricate. 

The thickness of the metal and 
the size of the expanded diamonds 
depend on the application for which 
the material is intended. Structural 
uses of expanded metal in catwalks, 
floor gratings, and concrete reinforce- 
ment, and industrial applications in 
machine and drive guards are gener- 
ally recognized, but the more recent 
designs of expanded metal parts in 
consumer goods are perhaps not 4s 
fully appreciated. 

In the process of manufacturing 
expanded metal, the bridges between 
the diamonds are turned at an angle 
to the plane of the sheet and addi- 
tional lateral stability is imparted 
that could not be achieved with an 
equal weight of standard sheet. For 
products in which surface smooth 
ness is more important than com- 
pressive strength, the webs can be 
flattened by cold-rolling after fabrica- 
tion. 

Under present conditions, the sav- 
ings in weight and metal for 4 
given strength or area coverage with 
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In the manufacture of expanded metal, a solid sheet of metal is fed over the edge of a 


machine bed. A serrated knife blade cuts a thin strip from the edge of the sheet. The 


knife then moves up again and slides to the left, half the length of a diamond, while the 


sheet is advanced on the bed. 


The knife descends for another bite, retracts, and then 


moves back to the right to repeat the process. 


this material are particularly attrac- 
tive. Other calealiie properties in- 
clude the ventilation possible through 
the open diamonds and the accessi- 
bility and visability allowed for 
working parts through machine 
guards and walkways. 


Available Materials 


Expanded metal can be made from 
hot- or cold-rolled steel, stainless 
steel, aluminum, copper, brass, 
nickel, Inconel and monel. Steel can 
be given a variety of finishes—plain, 
lacquered, galvanized, painted or 
phosphate coated. 

In steel, the sheets expanded range 
from 20 gage to % in. in thickness, 
and standard diamond sizes cover 
4 to 6 in. in width. The diamond 
width designation is the nominal 
value of the shorter dimension across 
the opening, from center to center on 
the bridge. The sizes that are com- 
mercially available in carbon steel 
include 4-, Yy-, %-, 1-, 14-, 3- 
and 6-in. diamonds, with the sheet 
metal gage from which the expanded 
metal is made increasing with the 
size of the diamonds. In material 
intended for concrete reinforcing and 
flo t loading the steel gages tend to 

ieavier than standard products. 
tainless steel expanded metal is 
plied in I4-, 34- and 1//,-in. 
i amond sizes, from 10-, 13-, 16- and 
18-9ape sheet. Stainless floor grating 
is somewhat heavier. Aluminum 
comes regularly with 1/,-, 34- and 
‘in. Openings, made from 8, 12 
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and 16 B & S gages. Monel ex- 
panded metal is produced in all 
gages from 22 to 10, and Inconel 
gages vary from 22 to 13. Mesh 
sizes run from 14 to 114 in. for 
monel and 14 to 1)/ in. for Inconel. 

Expanded copper, nickel, Inconel 
and monel must be ordered special, 
but the sizes in general conform to 
those available in the standard met- 
als. Expanded metal can be fur- 
nished in the as-cut condition, with 
the burrs removed, or cold-rolled to 
flatten the webs. 

Different knives are required fo- 
different sizes of diamonds, although 
many different weights or thicknesses 
of the same mesh style can be cut 
with the same knife. Within certain 
limits, a slight variation, making the 
diamonds narrower than _ standard, 
can be accomplished; but since wider 
diamonds increase the strain in the 
metal and shorten the bridges be- 
cause of the deeper cuts, each varia- 
tion of this nature should be investi- 
gated with the manufacturer. 

Since the knives are made from 
special tool steel and are expensive, 
manufacture of special expanded 
metal for small orders is not feasible. 
Delivery even on large volume spe- 
cial orders is delayed because making 
and heat treating the required knives 
takes time. 


Design Characteristics 


The first point to be considered in 
designing an expanded metal product 
is the size of the openings. As a 

























































basic rule of economy, the largest 
diamonds that can be used should be 
chosen. For ordinary applications, 
either strength or stiffness are the 
guiding criterions, and the larger the 
diamond, the greater the strength 
and stiffness for the same weight per 
sq ft. This is apparent when it is 
considered that ice steel strips 14 
in. wide by 1/16 in. thick will not 
carry as much load with the same 
deflection as one strip 4 in. wide 
by 14 in. thick. With expanded 
metal, the fewer the am 9 the 
larger and stronger they are for the 
same weight. 

Other design considerations are 
obvious to the experienced engineer. | 
The size of the diamond should be in | 
proportion to the size of the panel, 
and the long way of the diamonds 
should follow the outline. The size 
of the diamond must also be chosen 
smaller than any objects that are to 
be excluded or contained. Regular 





On outdoor machinery and ladder guards, 
expanded metal resists corrosion well, 
since there are no pockets between the 
strands to accelerate attack. 
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expanded metal can be used for 
machine guards, but leather belts 
must have flattened metal guards to 
avoid cutting in case of whip or 
breakage. Flattened mesh, on the 
other hand, is not as efficient on air 
vent grills, since the percentage of 
openings is greater with regular ex- 
panded metal, and the turbulence set 
up is lower. 

The choice between a heavy mesh 
with a light frame and a light mesh 
with a heavy frame will vary with 
conditions. When the length of a 
panel or the loading on it is to be 
increased, it will always cost more to 
give the necessary extra strength by 
adding a frame to the original mesh 
than it would to go to a heavier, 
unframed mesh. However, if it is 
necessary to use an edging for ap- 
pearance, or some other reasons, the 
strength should be built into the 
edging and a lighter mesh used. 

When a frame is used, the deflec- 
tion of the mesh will often depend 
more upon the frame construction 
than on the size of the expanded 
metal itself. The strings in a tennis 
racquet will support a considerable 


Fabricating expanded metal requires the same kind of machinery and 


tools used to work regular steel sheet. 


Here, heavy gage, unfiattened 


load because the frame is strong 
enough to hold them taut, and the 
same principle applies to a framed 
piece of expanded metal. The im- 
portant thing is to keep the frame 
strong enough in the plane of the 
mesh as well as in the vertical, load- 
carrying direction, so that the assem- 
bly does not sag under a load. 

This differentiation between sag 
and true deflection is often over- 
looked in the design of trays, baskets 
and shelves. If the side frames of a 
tray 12 in. wide are sprung together 
lg in., the resulting sag is 3 in. at 
the center of the tray. The heavier 
the mesh, of course, the less it will 
deflect and the less it will pull in the 
sides and, consequently, the lighter 
the frame required. 

In designing a rectangular tray, 
the long way of the diamonds should 
run the short way of the tray in order 
to reduce the deflection. If weight 
is a factor, a much lighter frame can 
be used when one or more flat bar 
spreaders reinforce the frame sides 
against deflection. These spreaders 
should run parallel to the short way 
of the diamonds. 


expanded metal is being bent at more than a right angle. 
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Fabrication 


Although the same equipment j, 
used, the methods of fabricating ey. 
panded metal differ slightly from 
those used on ordinary sheet meta) 
The big difference is the stresses tha 
are set up in expanded metal by the 
manufacturing processes. In flattened 
expanded metal those stresses, no: 
uniform throughout the sheet, are 
much greater in the bridges, which 
are twice as thick as the strands and 
take much more distortion. 


Shearing—Expanded metal cannot 
be sheared along the center of the 
bridges lengthwise of the diamond; 
in one operation. The usual proce. 
dure is to shear through the strands, 
about one quarter of a diamond away 
from the bridge, and then trim off 
the stubs with bolt cutters. This pro- 
cedure is not difficult on 9-gage or 
lighter metal. 


Heavier gages can be split down 
the bridges by an acetylene cutting 
torch with a very fine cutting tip 
This procedure cannot be used wit! 
light material since the torch burns 
through and gives a rough job. 





To make standard 4- by 8-ft panels for industrial ploni 
storerooms and enclosures, pre-cut expanded metal is ar:- 
welded to sturdy angle iron frames. 
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Expanded metal is used in many machine guards and industrial enclosures. It is lighter 


then solid sheet of equal strength, allows working parts to be seen, air to circulate. 


Shearing crosswise of the dia- 
monds can be done at any point on 
expanded metal with a power shear. 
If a power shear with good hold- 
downs and back-gages is used, flat- 
tened expanded metal can be cut to 
+ 1/16-in. tolerances, and with spe- 


cial care, = 1/32-in. is possible. 
Shearing expanded metal that has 
not been flattened is more difficult, 
since the sloped strands can deflect 
the blade no matter how closely the 
gages might be set. The closest tol- 
erance that can be expected on regu- 
lar mesh is 1/16 in., although this 
will grow to 1 in. at times. 

The additional care taken to line 
the diamonds up in adjacent panels 
and keep the slope of the diamonds 
the same makes for a much neater 
and more workmanlike job. 

Torch Cutting—Hand cutting is 
noe to the use of mechanical 
urners. The automatic machines, 
traveling at constant speed, cannot 
preheat the individual strands the 
way the material ahead of the cutting 
flame in solid sheet is heated by con- 
duction, and a slight pause is re- 
quired before each strand in ex- 
panded metal. 

Punching and Drilling—Expanded 
metal should be punched and drilled 
through a metal template rigidly fas- 
tened to the sheet; the strands tend 
to throw an unsupported drill or 
punch off center. The largest possi- 
ble hole in any case should be speci- 


led to avoid breakage on drills and 
tools. 


Bt orming—Expanded metal can be 
formed in a power brake with no 
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difficulty. Care should be used to 
avoid catching the diamonds on the 
female die, however, especially with 
unflattened metal. Rounding the die 
corners helps, although if the gage 
is light and the quantity not too 
great, it is better to make bends on a 
hand brake. 

Bends should be arranged to occur 
between the bridges, since the criti- 
cal point in expanded metal is where 
the strand joins the bridges, and a 
bend at this point may cause a break 
unless a radius of at least 1 in. is 
allowed for 9-gage or thinner mesh. 
A radius equal to or greater than 
the strand width should be used with 
heavier gages. 

Spinning and drawing expanded 
metal are limited by the amount of 
forming the metal can take after the 
severe cold-working in the fabrica- 
tion expanding process. The appear- 
ance of the mesh is also affected by 
the uneven change in the size and 
shape of the diamonds. The metal is 
usually normalized or annealed if 
any extensive forming of this kind is 
to be attempted. 

Welding—Arc welding presents 
no special problems but requires care. 
The size of the electrode should be 
in proportion to the size of the 
strand. Usually from 3/32- to 5/32- 
in. wire is best, although up to 
3/16-in. electrodes are used on 
heavier gages. 

Arc welding light mesh requires 
an experienced welder with a light 
touch. The narrow strands cannot 
dispel the heat as a solid sheet can, 
and burning can result. 


Little warpage occurs in welding 
mesh. Its spring construction local- 
izes the expansion effect, and it re- 
turns to normal after cooling. Weld- 
ing mesh to solid frames might 
cause buckling, however, unless peri- 
odic tacking is used. 

Gas and fusion welding are done 
on expanded metal in about the 
same way as on solid sheet. The ap- 
pearance of the weld is good in both 
cases, but warping is greater than 
with arc welding due to the longer 
heating time used with the gas 
process. 

Expanded metal can be spot- 
welded without excessive warpage if 
the welds are staggered correctly. 
Automatic welders are not too well 
adapted to expanded metal, though, 
and a foot-controlled machine is bet- 
ter able to hit the mesh efficiently. 


New Uses 


Expanded metal is now being used 
for concrete reinforcing for buildings 
and roads, partition panels, machine 


Baskets and trays are one of the mos? 

important applications of expanded metal, 

which cuts the weight and allows the con- 
tents to drain. 


and conveyor guards, metal furniture, 
catwalks and safety floor gratings. In 
its smallest size, known as metal 
lath, it is used as a wall and ceiling 
plaster base. 

Aluminum expanded metal is even 
lighter than steel, and is being used 
in furniture, consumer goods, build- 
ing and chemical industrial — 

Monel, Inconel, nickel and stain- 
less steel expanded metals find appli- 
cation for the most part in baskets 
and machine guards that are exposed 
to corrosive atmospheres or solutions. 
This field is growing because of the 
weight and material savings possible. 
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Production parts molded of plastic im- 
pregnated glass fiber are used for a variety 
of parts in the Republic Thunderjet where 
high dimensional accuracy is not necessary. 
These parts do not require expensive dies 
to mold and have excellent dielectric prop- 
erties for electronic equipment boxes and 
covers. 


Low-Pressure 
Molded Glass Fiber Parts 
Economical in Small Runs 


Polyester styrene impregnated glass fibe, 
moldings made at relatively low pressure; 
and temperatures can now be used for many 
parts that are uneconomical to produce by 


conventional methods. 


by CHRIS D. BIRMINGHAM, Plastics Engineer, Republic Aviation Corp, 


@ GLASS FIBER MOLDINGS with 

olyester styrene binder are now 
Se used for many parts that have 
never been considered practical to 
mold in plastics before. These 
molded parts are tough and strong 
and take considerable flexure without 
damage. They are light in weight 
and have good dielectric properties. 

The key to the new molded glass 
fiber applications is the low-pressure 
molding process that is used. Until 
now, few metal products manufac- 
turers could afford to install the con- 
ventional plastics molding equipment 
to make parts needed only in small 
quantities. Commercial plastics mold- 
ers have also been reluctant to take 
small production jobs because the 
high price of the dies used in con- 
ventional plastics molding kept unit 
part cost high on short runs. For 
these reasons, many parts that could 
have been molded were actually never 
made in this form. 

This balance is changing, how- 
ever. Molded glass fiber parts with 
a polyester styrene binder are proc- 
essed at relatively low temperatures 
and pressures, and can be made in 
cheap dies. The et Ti dies that are 
used make these molded parts prac- 
tical for many applications. 


Materials 

Two different types of glass fiber 
are used in this work. One is 1 
flexible woven glass cloth known 1 
No. 164 (Owens-Corning). This 
cloth is woven with warp and woo! 
just as other fabrics are. The second 
material, glass fiber mat, is mace 
from short fibers of glass, arranged 
in random fashion, with no specific 
pattern. The fibers of the mat are 
held together by a binder which 
softens and flows when it is sub- 
jected to heat and pressure. 


The mat is not as strong in itself 
as the woven fabric. It is cheaper, 
however, and the strength and other 
properties of a molding made from 
the mat are almost equal to the prop- 
erties of a similar molding contain- 
ing an equivalent amount of fiber in 
the woven form. Either form can be 
used in making many parts. 


In both cases, the strength of the 
part is imparted by the glass fibers, 
the resin acts mainly as a binder. 10 
make the molding strong, these fibers 
must overlap and must pass around 
corners and fillets where the walls of 
the molding meet. 


The polyester styrene plastic bia 
is applied to the glass doer i in liquid 
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Resin impregnated laminations of glass fiber fabric are put into a heated mold in a hydraulic press. The mold shapes the port and the 


heat cures the resin. 


form. In some cases this liquid is 
nerely dumped into the mold which 
forms the glass fiber. It can also be 
applied by brushing or dipping the 
glass fiber, usually before the glass 
reinforcement is put in the mold. 


Layup Moldings 


For parts that are large, complex, 
fairly deep, or with corners of rela- 
tively small radius, the glass fabric is 
cut to shape and laid in the mold by 
hand, layer by layer. Liquid resin is 
then impregnated into the fabric. 
[he pieces may cover the whole mold 
surfaces or may be in strips arranged 
to lie without wrinkles in the mold. 
Che strips of the material are over- 
lapped and the cut edges in one layer 
are covered with continuous fabric in 
the next layer. The finished mold- 
ing will not be of uniform thickness, 
being thicker where the edge laps 
ire made. For many applications this 
is not significant, however. 

Sometimes a dummy mold is used 
to layup the fabric. One part is 
being laid out in the dummy while 
the preceding one is being formed 
and cured in the real mold. This 
Shortens the production cycle time, 
ince the mold never gets a chance 
| very much. 

d layup is slow, but: it can be 
by relatively inexperienced 

Actually, the labor is offset 
(for the small quantities produced) 
Dy low mold cost. The molds are 
cheap because the curing pressure 
needed is low. The molds can be 
improvised from plate or stock, and 
cost only a small fraction of the 
Prices paid for hardened steel molds 
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used to form other plastics from 
powder and preforms 


Draw Molding 


Either mats or woven fabric can 
be used in draw molding. The mats 
or fabric, usually in three or more 
layers, are cut to a particular shape or 
are used in squares or rectangles. 
The glass fiber is placed on top of 
the bottom half of a mold and is 
drawn down into the mold when the 


The flash around the edge is cut off in a subsequent operation. 


upper half is lowered and pressed 
into place. It is mot necessary to 
layup the material in the mold before 
it is closed. The important thing is 
that the mats or fabric must draw 
down into the cavity without tearing 
or wrinkling very much. For this 
reason this process is limited to 
small, simple wat that do not re- 
quire a deep draw and have gener- 
ously filleted corners. 

The laminations are usually put 
into the mold dry, and the liquid 





Removing a glass fiber molding from the mold in which it has been cured. The cut strips 
of glass fabric are pasted up in the dummy mold at the right and transferred to the mold 
for curing. 
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resin 1s poured in before the press 
is closed. As pressure is applied, the 
liquid fills the voids between the 
fibers. One reason for using low 
— is to avoid forcing the 
iquid out of the mold. 

The molding can be done in any 
press that can be closed slowly and 
exerts the necessary moderate _ 
sure. The Republic Aviation Corp. 
even uses hand operated arbor 
presses for some small moldings. 
Low cost air presses are preferred 
for most parts, however. 


Bag Molding 


Good results are also obtained 
with bag molding in which no male 
force is employed in the molding 
process. A bag or a blanket of flexi- 
ble material that makes an air tight 
enclosure around the part is often 
used to exert enough force to hold 
the laminates together. The bag or 
blanket is sealed to itself or to a 
metal backing and the air is ex- 
hausted so that the enclosure presses 
tightly against the impregnated lami- 
nates. 

The bags or blankets that are em- 
ployed are often made from 0.002-in 
films of polyvinyl alcohol. These 
films are strong enough and stretch 
to fit irregular contours. The edges 
of the film are joined or clamped 
with rubber gaskets to a plate, the 
air is exhausted, and the mold is 
placed in an oven to cure the impreg- 
nating resin. 

This method is used to make parts 
that are too large for a press or are 
shaped so that a press would not be 
feasible or would necessitate too high 
a mold cost. 


Applications 


All moldings made by these meth- 
ods have rough, unfinished edges, 
corresponding to the flash on con- 
ventional moldings made in flash 
molds. These edges are usually cut 
off with a band saw and the edges 
are sanded or filed smooth. Fasten- 
ing holes can be drilled and even 
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The nose wheel splash guard for the Thunderbolt is molded from glass fiber mat in 
hydraulic press. The lower mold is Kirksite. 


It rests on a heated plate which raises the 


temperature for curing. The upper mold is Neoprene to prevent the escape of liquid resin. 


tapped. The tools used are the same 
as those required for metal, but they 
wear more rapidly due to the abrasive 
action of the glass fibers. 

The accompanying _ illustrations 
show typical moldings. Some of 
these are fixtures, while others are 
production parts. Some 225 differ- 
ent parts used in Thunderjet air- 
planes are now being molded by Re- 


Glass fiber moldings to be used for fixtures are made by laying up laminations and im- 
pregnating them before curing. Production parts usually have thinner sections than these 


fixtures. 





























public. None of these are structural 
parts, in the sense that they take 
loads as components of airframes. 
Many serve as panels or boxes in 
electronic circuits. These moldings 
are strong and light, and while they 
are somewhat flexible, they are rigid 
enough to hold their shapes in these 
applications. The excellent dielectric 
properties of the moldings do not 
change significantly with moisture 
exposure because both the plastic and 
the glass are non-hygroscopic. 
Production parts, being thin and 
flexible, are not usually held to clos¢ 
dimensional tolerances since they af 
not used where close fits are needed. 
Moldings used as fixtures have rela- 
tively thick walls and can be held 
within close dimensional limits 
These fixtures can also be made 10 
irregular shapes with whatever curva: 
ture variations are required. 
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How to Determine Toughness of Steels 


Charts showing notched 
properties as a function of 
tensile strength can be 
used to indicate safe and 


unsafe strength levels, 
and make it possible to 


compare the toughness 
properties of steels at the 
same hardness. 





@ METAL PARTS WHICH are not sub- 
jected to wear or alternating stresses 
tail mechanically in one of two ways. 
They may either deform to such an 
extent that they are no longer useful, 
or they may fail in a more catas- 
trophic fashion by fracturing. The 
esistance of a part to failure by de- 
formation is dependent on its yield 
tensile strength properties, so 
t failures of this type are readily 
minated in steel by increasing the 
gth levels by heat treatment. 
re is a limit to this allowable 
rease in strength level, however, 
e the tendency for sudden failure 
fracture depends mainly on the 
‘tility (or toughness) of the metal, 
and this property decreases with in- 
creasing strength level. 
for this reason, the notched prop- 
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from Notched Bar Tests 


by E. J. RIPLING, Senior Research Associate, 


erty of a steel (an index of its ability 
to resist fracturing) is frequently 
plotted as a function of the steel’s 
strength level (an index of its ability 
to resist deformation). Plots of this 
type are made for heat treated steels 
by finding the tensile strength as a 
function of the tempering tempera- 
ture and the notched properties as a 
function of tempering temperature. 
The notched properties can then 
be represented as a function of 
the tensile strength. Charts of this 
type make it quite easy to separate 
safe and unsafe strength levels, and 
make it possible to compare the 
notched (toughness) properties of 
various steels at the same hardness. 


Typical Curves 


When either the static notched 
tensile properties of heat treated 
steels or their (Charpy) notched im- 
pact toughness are plotted as func- 
tions of the strength level, they show 
curves of the type shown in Fig 1. 
It should be noted, however, that 
most data available on heat treated 
steels do not show the peak at very 
high strength levels since this section 
of the notch strength-tensile strength 
curve is usually not thoroughly in- 
vestigated. 

For a particular steel, the mini- 
mum (labeled B) and the high 
strength level maximum (labeled 
C) appear at the same strength level 
in both the static and impact tests. 
This minimum corresponds to the 
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Fig 1—The Charpy impact and the static 

notched properties show a standard pat- 

tern when plotted against the strength level 
of any steel. 


500 to 600 F tempering ductility 
minimum while the peak C corre- 
sponds to the notched ductiliy maxi- 
mum obtained with steels tempered 
around 400 F. 

The notch strength-tensile strength 
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Contraction in Area ——~ 


Fig 2—Schematic stress-strain for notched 

and unnotched tensile tests of the same 

steel show that the maximum load point 

occurs af the same contraction in area for 

both pieces, but the notched piece takes 1.5 
times as much stress. 


curve also shows a maximum at a 
lower strength level, labeled A in 
Fig 1, which does not appear in 
the impact curve. This maximum has 
been used to separate safe and unsafe 
mechanical behaviors. At strength 
levels less than that at which this 
peak occurs, the steel is considered to 
possess sufficient ductility and tough- 
ness to withstand severe stress condi- 
tions, while at higher strength levels 
the ability to withstand notch effects 
drops off very rapidly with increasing 
strength level and the steel is con- 
sidered unsafe. 

Although all the steels on which 
data are available show notch prop- 
erty vs. strength level curves of the 

shown in Fig 1, the position 
and shape of the minimum and maxi- 
mum parts of the curve vary enor- 
mously from steel to steel. Conse- 
quently, the maximum stress allow- 
able under severe service conditions 
will also vary greatly for the availa- 
ble steels. Those which exhibit a 
broad maximum at (A) and a shal- 
low minimum at (B) are the safest 
at tensile strengths exceeding, say, 
200,000 psi. 


Stress-Strain Behavior 


The shape of the notched strength- 
tensile strength curve in Fig 1 can 
be explained on the basis of the 
stress-strain behaviors of notched and 
unnotched test bars. 

Such an explanation is helpful in 
analyzing notch behaviors since cer- 
tain of these behaviors seem incon- 
sistent. For example, the toughness 
and ductility minimum (B) and the 
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high strength level maximum (C) in 
Fig 1 are found at the same strength 
level in both the notch strength and 
toughness (or ductility) properties, 
although in general, strength and 
ductility vary in opposite directions. 
At low strength levels, on the other 
hand, in keeping with the general 
relationshi ete strength and 
ductility, the notch strength increases 
with increasing strength levels, while 
the toughness decreases. In_ this 
range of low strength levels, the re- 
lationship between notch strength 
and tensile strength is such that the 
notch strength always equals one and 
one-half times the tensile strength. 
Another seeming inconsistency is 
found in the fact that peak A, which 
is so helpful in separating safe and 
unsafe behaviors, is completely ab- 
sent in the other notch characteristic 
curves. 

The static notched tensile bars 
normally used in steel comparisons 
have 50% of their cross sectional 
area removed by the notching opera- 
tion, a sharp radius at the bottom of 
the notch (0.001 in.) and a 60-deg 


included notch angle. When a tey 
bar of this shape is pulled in tension 
it develops tensile stresses in three 
2 mga ya directions below the 
surface of notch bottom.  Thesg 
stresses restrict the specimen’s flow 
so that 1.5 times as much stress js 
required to produce a given contrac. 
tion in area in a notched specimen 
as would be required to give the same 
flow in an unnotched specimen of 
equivalent cross sections. If the 
stress-strain curves for a notched and 
an unnotched specimen are compared 
(see Fig 2), the notched piece wil! 
show 1.5 times the stress at an 
given strain value. This relationship 
holds at low strength levels. 

Notch strength and tensile strength 
are defined as the maximum load in 
a notched test divided by the original 
cross-sectional area, and maximum 
load in an unnotched test divided by 
the original cross-sectional area, te- 
spectively. Since notched and un- 
notched bars go through a maximum 
load at the same strain, the notch 
strength (for ductile materials) 
equals 1.5 times *':e unnotched ten- 
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Fig 3—Each pair of these schematic stress-strain curves represents a notched and unnotched 


test on the same sfeel. Increasing numbers represent increasing strength levels. 
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sile strength when the notch shape 
described previously is used. This 
relationship depends only on the 
notch shape and is independent of 
the material or its strength level, as 
long as the notch ductility of the 
material is greater than the maximum 
load strain. 

When a steel has its strength level 
increased, not only are the general 
levels of the notched and unnotched 
stress-strain curves raised, but the 
steel’s ductility (both notched and 
unnotched) is also decreased. When 
the notched ductility becomes less 
than the maximum load strain, the 
maximum load point in the notched 
and unnotched stress-strain curves no 
longer comes at the same value of 
strain, so that the simple 1.5:1 rela- 
tionship no longer exists. See notch 
curves 5, 6 and 7 in Fig 3. The 
notch strength actually becomes de- 
pendent on the notch ductility. The 
unnotched ductility is also decreased 
by the increasing strength levels, of 
course, but the unnotched ductility 
for any reasonable strength level 
never becomes less than the maxi- 
mum load strain. 

Each pair of schematic notched 
and unnotched curves in Fig 3 that 
bear the same number represents a 
notched and unnotched test on the 
same material. The relationship be- 
tween these maximum load values 
when they are plotted so that the 
notch strength is a function of the 
strength level is shown in the small 
upper right hand chart. 

At the maximum load point the 
slope of any notched or unnotched 
stress-strain curve is, of course, zero, 
so that as the notch ductility de- 
creases in the region of the maxi- 
mum load, the notch strength-tensile 
strength ratio changes from 1.5:1 
rather slowly (see notched curve 4 in 
Fig 3). At still higher strength 
levels, where the notch ductility is 
considerably less than the maximum 
load strain, the stress-strain curves 
are almost straight lines with rather 
high positive slopes (notch curve 7 
in Fig 3). Consequently, any change 
in ductility is reflected in the notch 
strength. 

Actually, the stress-strain curves in 
Fig 3 are idealized. At very small 
strains the shape of the curve might 
be influenced by the residual stresses 
formed during quenching. These 
stresses, however, do not affect the 
fracture data since even small plastic 
strains completely wipe them out. 

The terminal points on the stress- 
train curves at strength levels cor- 
responding to curves 5, 6 and 7 in 
Fig 3 determine the shape of the low 
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Fig 5—The transition temperature of an 0.17% carbon rimmed steel is effectively raised 


by increasing the notch severity. (Jones and Worley) 


strength level peak in the notch 
strength-level curve. If the notched 
ductility decreases rapidly with in- 
creasing strength level, the peak is 
narrow, whereas if the ductility de- 
creases slowly the peak is broad. It 
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Fig 4—Static notched tensile properties of 
2340 and 1340 as a function of the 
strength level. (Sachs, Ebert and Brown) 


is conceivable that the peak might 
be broad enough to completely elimi- 
nate the depression shown in Fig 1. 

The experimental data for the 
notch strength and notch ductility 
of SAE 2340 and 1340 are shown 
in Fig 4 as functions of the strength 
level. The notch ductility for these 
steels apparently becomes equal to 
the maximum load strain when the 


notch ductility is 6%. At strength 





levels which result in a_ higher 
notched ductility than 6% (strength 
levels less than about 175,000 psi), 
the notch strength simply equals 1.5 
times the tensile strength, as shown 
by the dashed line. At strength 
levels higher than 175,000 psi, the 
shape of the notch strength-strength 
level curve depends on the notch 
ductility. Since at strength levels 
between 175,000 and 200,000 psi 
the ductility-strength level curves for 
these steels are parallel, the notch 
strength-strength level curves are also 
parallel. At strength levels between 
200,000 and 225,000 psi, the duc- 
tility of 1340 decreases faster than 
that of 2340, so that its notch 
strength curve falls off more rapidly. 

Since the peak which had been 
labeled A in Fig 1 is broader and 
occurs at a higher strength level for 
2340 than for 1340, 2340 would be 
expected to behave more favorably 
under severe stress conditions at high 
strength levels than 1340. 


Transition Temperature 


One might well wonder why these 
tempering temperatures (600 and 
400 F) and strength level minima 
and maxima, which are so evident 
in Charpy and static notched prop- 
erties, are completely absent in the 
regular unnotched tensile test. The 
basis for this difference in the two 
types of tests lies in the fact that 
steels exhibit a transition tempera- 
ture (the temperature at which ma- 
terials change abruptly from ductile 
to brittle) . 

The temperature at which any steel 
will exhibit this transition from duc- 
tile to brittle behavior depends on 
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Fig 6—Dependence of ductility, or toughness, on the testing temperature and tempering temperature for a quenched and tempered SAE 


steel. 





the severity of the test used to evalu- 
ate the steel’s properties. 

In Fig 5 are shown the ductility 
vs. testing temperature curves for a 
rimmed 0.17 carbon steel tested 
under three different conditions of 
notching. The test severity in this 
series was increased by increasing the 
notch depth. Other common meth- 
ods of increasing the test severity are 
the use of sharper notch radii, 
smaller included notch angles, or 
higher strain rates. 

Notice that the introduction of the 
notch causes two changes in the ap- 
pearance of these curves. First, it 
lowers the ductility at all tempera 
tures above the transition value. Se 
ondly, increasing the notch severity 
raises the transition temperature. 

Consider this second effect of 
notching. Since transition tempera- 
tures are raised by notches, the notch 
behavior shown by any steel over 
some particular testing temperature 
range can be considered to be the 
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same as that shown by the steel in an 
unnotched test over a range of lower 
temperatures. A Charpy or static 
notched test at room temperature, 
then, is equivalent to an unnotched 
tensile test at some sub-zero tempera- 
ture. 

The sub-zero unnotched tensile 
properties and the Charpy transition 
temperatures of the quenched and 
tempered SAE steels are well estab- 
lished. The steels investigated to date 
all show an increasing transition 
temperature with decreasing temper- 
ing temperature down to a tempering 
temperature of 500 to 600 F (ne- 
glecting any temper embrittling 
effects). Further lowering of the 
tempering temperature to 400 F de 
creases the transition temperature, 
and it is generally thought that low- 
ering the tempering temperature still 
further again raises the transition 
temperature. The ductility vs. testing 
temperature curves for a quenched 
steel tempered at 200, 400, 600, 800 


and 1000 F are shown schematically 
in Fig 6. These data represent either 
the ductility in a notched or un- 
notched static test, or the toughness 
in an impact test. For each of these 
tests the curve shapes are as shown 
in Fig 6. Only the range of repre: 
sented testing temperatures would be 
different for the various types 0! 
tests since an increase in test severity 
is analogous to a decrease in testing 
temperature range, as explained 
above. 

At a high testing temperature (T 
in Fig 6 for example) the relation- 
ship between ductility and tempering 
temperature is quite simple. Increas 
ing the tempering temperature result 
in a continuous increase in the 
tility. This is the shape ductility 
tempering temperature curve 0 
tained when the room temperatut 
unnotched tensile ductility (contrac 
tion in area) is plotted as a function 
of the tempering temperature. When 
this same material is tested at 
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lower temperature (T, in Fig 6), 
the testing temperature is above the 
transition temperature for the steel 
tempered above and below 600 F, 
but below the transition temperature 
for the material tempered in the 
range of 600 F. Consequently, the 
ductility vs. tempering temperature 
curve becomes more complex (curve 
T,) in that it exhibits a minimum at 
a tempering temperature of 600 F 
and a maximum at a tempering tem- 
perature of 400 F. Curves of this 
shape have, as a matter of fact, been 
found for SAE 1340 and 5140 from 
unnotched tensile tests conducted at 
-321 F. 

If now the unnotched tensile be- 
haviors at room temperature are com- 
pared with the notched (Charpy or 
static tensile) behaviors at room 
temperature, the former test is found 
to produce results of the type shown 
for T, while the latter data result in 
curves of the type shown as T,. The 
introduction of the more severe test- 
ing condition (the notch and high 
strain rate in the Charpy test; the 
notch alone in the static test) has 
effectively lowered the testing tem- 
perature from T, to T,. 

The supposition that the introduc- 


tion of a notch does nothing more 
(as far as steel comparisons are con- 
cerned) than effectively lower testing 
temperature implies that, if the 
notched properties were obtained at 
a temperature higher than room tem- 
perature, the toughness minimum at 
tempering temperatures of 500 to 
600 F would disappear. That such is 
the case is shown by the Charpy data 
in Fig 8. Furthermore, notched tests 
at low temperatures will broaden the 
500 to 600 F tempering temperature 
toughness minima and ae elimi- 


nate the 400 F tempering toughness 
peak. 


Face-Centered-Cubic Metals 


One other conclusion to be de- 
rived from this analysis is the fact 
that those metals which do not show 
a transition temperature (those which 
crystallize in the face-centered-cubic 
system) should always show the 
same trend curves as a function of 
any variable, whether the ductility is 
obtained in a regular unnotched ten- 
sile test or in some notched test. 
Consequently, although notched be- 
haviors are extremely valuable in 
steel property evaluations, one would 


expect them to be considerably tess 
important in evaluating the mechani- 
cal behavior of metals like the alumi- 
num- and copper-base alloys. 
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Fig 7—The ductility of SAE steels at low temperatures show a 
local maximum for a tempering temperature of 400 F even in 
unnotched specimens. (Ripling) 
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Fig 8——Toughness of SAE 1340 as a function of tempering temper- 
ature at a room temperature test and a high temperature test. 
(Raeyerty, Craig and Sheehan) 
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ALUMINUM PT BOATS This new version of the Navy PT Boat has an aluminum 


hull and is bigger and faster than the older wooden-hull models. Four of these boats 
have recently been completed with all-aluminum hulls built on half-welded, half-riveted 
structures. Two of the boats use all-welded hull construction. Aluminum was used pri- 
marily te cut weight and give a faster, stronger boat. The high resistance to salt water 
corrosion shown by the marine alloys used was also an important factor in the choice 


of aluminum. Two of the new PT Boats are shown making a high-speed run with the 
crew at general quarters. 
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Vi ater als Here is materials engineering in action .. . 


New materials in their intended uses... 


at Work Older, basic materials in new applications . . . 
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PLASTIC CARBURETOR tthe ce 


that was actually intended to make zinc 
die castings was used for this injection 
molded methyl methacrylate carburetor. 
The transparent plastic part was needed 
by the Zenith Carburetor Div. of the Ben- 
dix Aviation Corp. to allow visual inspec- 
tion of the internal behavior of the port 
in action. The close similarity of die cast- 
ing and injection molding are _ illustrated 
by this carburetor, and careful study of 
the part reveals several points of interest. 
While plastic parts have far outstripped 
die castings in point of size, the die cast- 
ers have in general developed their tech- 
niques to a greater degree in the com- 
plexity of the parts produced. This 
carburetor is ring gated through the origi- 
nal zine gate, approximately 0.020 in. 
thick. The shutoff between the intersecting 
pins would make the hair of the average 
injection molder stand on end. Two inter- 
secting cores of this type are 21/, and 1% 
in. long, unsupported throughout their 
length. The shutoff is perfect. 
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Valve Buffer Valve Seat 





POWER TAKE-OFF 





DEPENDABLE FORGINGS SIMPLIFY COMPRES- 
SOR DESIGN Tie heavy-duty Airchief compressor, 


capable of delivering 315 cu ft of air per min at 100 
psi, was carefully designed to be light and compact 
by the Davey Compressor Co. To get this favorable 
weight ratio the crankshaft and connecting rods are 
forged of 1045 steel and heat treated to 290 to 321 
Brinell hardness. The counterweights, incidentally, are 
forged integral with the shaft. The designers also used 
forgings for other vital parts. A special discharge valve 
with two manganese bronze forgings was designed to 
retain efficiency without cleaning. The discharge seat 
is forged to insure dense, nonporous metal surfaces 





and prevent leakage and inefficiency. Forging also saves 
machining and cuts the cost of the valve. The power 


tion take-off fer the truck-mounted Davey Compressor makes 
ptor. even more important use of forgings. The unit is com- 
ded pact and becomes an integral part of the truck drive 
Ben- shaft. All the principal parts are drop forged from 
pec- 4140 steel and heat treated to Rockwell C30-35. By 
part making the clutch sleeve and drive shaft as forgings, 
‘ast- five parts were replaced by two. Forging also gives 
ated the parts greater strength and allowed the designers 
of fo use lighter cross-sections. 
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Materials at Work 


BIG BLIMP The world’s larges! blimp 


built for the U. S. Navy by the Goodyeg, 
Aircraft Corp., is designed for anti-syp. 
marine duty. The airship is non-rigid ong 
there are no inner metal ribs to suppor 
the helium-carrying bag. Its gas Capacity 
of 875,000 cu ft is almost twice tha of 
the K-type ships used in World Wo, I. 
The special neoprene-coated rayon fabri 
that was selected for the skin offered th. 
best combination of desired properties, \ 
has low gas permeability, so that the 
helium can be held for long periods; jj, 
superior resistance to sunlight and weath. 
ering was needed to withstand Navy 
service; it also had the highest strength 
to weight ratio of any material tested 


SPONGE-FILLED AIRPLANE PRO- 
PELLER An airplane propeller filled 


with sponge rubber is now in manufacture 
at the Hamilton Standard Div. of United Air- 
craft Corp. Light, hard and strong, the 
sponge is used fo fill the void between 
the propeller blade core and shell, keep- 
ing the shell from vibrating under pres- 
sure and supporting it against the impact 
of stones and ice. The new filling com- 
pound called HS$160 has three principal 
ingredients: Hycar OR-15, an oil-resistan! 
rubber made by B. F. Goodrich Chemica! 
Co.; phenolic resin; and nylon. In manv- 
facture, a blowing agent is used to foam 
the blend up to eight times its former 
mass, and the resultant sponge cools info 
a light rigid structure. HS160 has been 
compounded so that high centrifugal forces 
will not cause it to shift. It has outstand- 
ing advantages over the Ebonite filling 
formerly used. HS160 is three to four 
times as resistant fo impact, has greater 
fatigue, tensile and torsion strength, and 
can be processed in 25% less time. 
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TEMPERATURE COMPENSATED SPRING 


Pioneer aircraft fuel fiow system consists of an Autosyn trans- 
mitter mounted in the fuel supply line to the engine, and an 
indicator on the instrument panel. The system shows how fast 
the fuel is being consumed. Fuel enters the inlet port of the 
transmitter and moves a vane (1) against the restraining in- 
fuence of a calibrated spring (2). The position of the vane, 
indicating the velocity of flow, is transmitted to the Autosyn 
rotor (7) through the bar (3) and ring magnet (4) coupling. The 
instrument rotor (10) moves to the same position in its stator 
(11) that the transmitter rotor (8) takes in its stator (9). The 


The Eclipse- 


domper vane (5) cushions out the wide fluctuations sometimes 
caused by air bubbles. The transmitter is built to specifications 
requiring specific accuracy tolerances over a temperature range 
of —67 to +150 F. The spring originaly used was beryllium- 
copper, but the material was changed by a redesign to !so- 
Elastic, a patented alloy produced by John Chatillon & Sons, 
New York. This alloy is specially designed for springs in which 
the resisting force cannot change significantly over wide tem- 
perature ranges. In this fuel flowmeter, Iso-Elastic insures accu- 
racy over the whole range of aircraft operating temperatures. 











PLASTIC ANTENNA CONTROL The Tenna-Rotor, made 


by the Alliance Manvfacturing Co., controls the turning of an 
antenna from inside the house. Its operation is automatic and 
@ small beam of light in the dial indicates the position of the 
Gntenna. The original design for the housing of the unit was 
molded in two pieces. The new housing is done in one piece 
anc the same part is used in the Tenna-Scope, another Alliance 
TV accessory. In designing the mold for the control assembly, 
rejects due to trapped gases in dead-end cavities were mini- 
mized by engineers of the Plastics Div. of the Continental Can 
Co. The molder was able to select a Durez general-purpose 
Phenolic that could be molded to the required close tolerances 


ond provided the desired electrical and mechanical characteristics. 
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TINY NICKEL THERMOMETER =the rat stikon, made by 


Ruge-deForrest, Inc., is said to be the world’s smallest commercially 
available thermometer. Cemented to the surface, if measures tem- 
peratures from —100 to 400 F with the accuracy of 1 F. The active 
part is a minute grid of nickel wire, uniformly drawn to 0.0008-in. 
dia. The grid itself weighs about 64 millionths of an oz. Measure- 
ments are made with a resistance bridge, and nickel was chosen 
for this grid because of its high coefficient of electrical resistance 


which makes temperature changes relatively easy fo measure. 
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High Quality Welds Obtained 
with Low Hydrogen Electrodes 


Outstanding weld properties, 
savings in critical materials and 
reduced costs are some reasons 

why these electrodes are finding 
wide use in the welding of steels. 


by EDWIN LAIRD CADY 








Arc welding large lawn mower blades using low hydrogen electrodes. 


@ LOW HYDROGEN WELDING elec- 
trodes made their commercial appear- 
ance about 11 years ago. Originally 
their purpose was the elimination of 
under-bead cracking when welding 
hardenable steels. Since then their 
value has been demonstrated in many 
ways. The physical properties of 
welds are, in general, improved and, 
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in some cases, welding speeds are 
increased. The needs for preheating 
and stress relieving operations have 
been largely reduced and even elimi- 
nated. They can be substituted for 
stainless steel rods at substantially 
reduced costs, especially wherever the 
austenitic properties of the weld are 
desired. These and other qualities 


have made them highly  usefy 
wherever welding is done. 

In the AWS-ASTM filler metal 
specifications, low hydrogen elec. 
trodes make up the EXX15 and 
EXX16 classifications. The “XX” jp 
these designations will be either 60, 
70, 80, 90 or 100, depending on the 
tensile strength of the deposited 
metal. Thus, an E7015 electrode 
would provide a minimum tensile 
strength of 70,000 psi. 

Low hydrogen electrodes consist of 
low carbon steel wire cores with coat. 
ings containing the alloying ingredj- 
ents desired in the weld metals. The 
coatings are of two general types: a 
lime type consisting of a mixture of 
lime and titanium used only in d.c. 
welding, and a high titanium type 
used in either a.c. or d.c. welding. 
They have an extremely low content 
of hydrogen-containing materials, 
thereby permitting welds free from 
the effects of hydrogen. They also 
provide an easy method for introduc. 
ing selected alloying elements into 
the weld metal so that commercial 
demands for new types of rods can 
be quickly met if they are required. 

Welding techniques using low hy- 
drogen rods are approximately the 
same as those used with stainless 
steel rods, and anyone who has used 
stainless steel will have little trouble 
with them. 


Advantages 


Welding operations using low hy- 
drogen electrodes are very often 
faster than those in which ordinary 
rods are used. Not only are they 
faster, but the quality of the welds 
is better. The welder tends to have 
greater confidence in his work and is 
inclined to proceed more rapidly. In 
one instance, thin section hardenable 
steel pieces were welded to thick 
section mnonhardenable steel ones. 
The operation required mounting 
several pieces on a jig, making 2) 
welds which were hardly more than 
tack welds, and removing the com- 
pleted assembly from the jig. Previ- 
ously, the time required had been 
3 min, but this was cut to 21/, min 
with low hydrogen rods. Rejects for 
faulty welds were reduced from 50% 
of all assemblies to the order of two 
per 500 or 600 assemblies. Rejec 
tions due to warpage caused by heat 
variation were also much reduced 
through use of the faster rods. _ 

Use of low hydrogen electrodes 
has greatly reduced preheating and 
postheating requirements, Where 
preheating is required, as in the 
welding of armor plate 4 in., OF 


MATERIALS & METHODS 
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greater, in thickness, the preheat tem- 
perature has been cut from 600 to 
300 F to 300 to 400 F. This has 
ermitted the use of ordinary arc 
welding for adding small parts when 
submerged arc welding was used for 
the main assembly welding. 

Stress relief operations can be re- 
duced, or eliminated, partly because 
of higher welding speeds, and partly 
because they are largely hydrogen- 
eliminating operations not needed 
with low hydrogen rods. This has 
been demonstrated in the results of 
laboratory tests in which welds made 
with conventional 60-10 electrodes 
showed a tensile strength of 75,000 
to 80,000 psi with 17 to 20% 
elongation immediately after weld- 
ing. When tested 48 hr after weld- 
ing, however, the tensile strength 
dropped to 60,000 to 70,000 psi and 
the elongation increased to 22%, or 
more. Stress relieving produced the 
same effects but achieved them more 
rapidly. By comparison, low hydro- 
gen weld metal of similar analysis 
showed a tensile strength of 70,000 
to 80,000 psi with a 22% elongation 
immediately after welding and 
showed no significant change with 
time. 


Weld Characteristics 


Tensile strengths of welds ob- 
tained using low hydrogen welding 
electrodes closely approach those of 
the base metals. Up to 120,000 psi 
can be obtained with some rods if 
the weld is stress relieved, 125,000 
psi if it is not. The higher strength, 
however, is accompanied by a slight 
loss of ductility. 

The impact strengths of the low 
hydrogen weld metals can be higher 
than those of any other weld metals 
throughout a wide _ temperature 
range. Thus, the weld metal of one 
hydrogen rod has an impact strength 
of 108 ft-lb at room temperature as 
compared to 40 to 60 ft-lb for the 
weld metal of a conventional rod of 
similar analysis. At —60 F it has 
an impact strength of 40 ft-lb as 
against 20 to 30 ft-lb for the conven- 
tional weld metal. Sometimes this 
permits higher operating speeds of 
machines in which welded assemblies 
are subject to shock loading. In one 
machine, unavoidable shocks had had 
a tendency to break the welds of 
thin members so that the machine 
had to be stopped. When the welds 
were made with low hydrogen rods 
they held; if any breakage did occur 
it was in the form of small pieces 
broken from the thin members. This 
Was usually not enough to require 
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stopping the machine, and operation 
could be continued until repairing 
was convenient. 

Low hydrogen weld metals are 
largely free of porosity since hydro- 
gen evolvement is one of the prime 
causes of porosity in metal. This 
permits the modification, in some in- 
stances, of the sizes and shapes of 
weld groove and the reduction of 
other fit-up problems when these 
rods are used. 


Applications 


One of the most frequent uses of 
low hydrogen welding electrodes is 
in the fabrication of weldments from 
hardenable steels. A prime hazard 
encountered in welding these steels 
is under-bead cracking caused by the 
presence of hydrogen in the weld 
metal. It is especially great when 
the parts are fabricated to shape, 
welded into assemblies, and _ the 
assemblies heat treated to harden the 
base metals. It was the original pur- 
pose of low hydrogen welding rods 
to provide a solution to this problem 
ak it still remains as one of their 
largest uses. 

High-sulfur, free-machining steels 
can also be welded with low hydro- 
gen electrodes. In one application, 
parts for electric drills and other 
small power tools were formerly cast 
to shape and then machined. Now 
they are made partly of screw ma- 
chine parts of high-sulfur steel and 
partly of shapes stamped from the 
same kind of steel. The stamped 
parts are assembled from simple 
blanks, or shapes, simply by welding 
them with low hydrogen rods and 
then further stamping or otherwise 
forming them into the final shapes. 
The screw machine parts are similarly 
welded to the stampings, or to each 
other, to create final assemblies. The 
results are lighter weights, better ap- 
pearance, and the elimination of 
many design problems. 

Where stainless steel electrodes 
have been used to obtain an austenitic 
weld metal rather than used for cor- 
rosion resistance alone, costs heavily 
favor the use of low hydrogen rods to 
produce substantially the same weld 
metal characteristics. With the use 
of less than 2% of any one alloy a 
low hydrogen rod often can replace 
an 18:8 stainless rod. The cost in 
one instance was $1.25 a lb for stain- 
less electrodes as compared to $0.14 
a lb for low hydrogen electrodes to 
get the same result in the weld. Cast 
steel valve bodies containing 1% 
molybdenum and 2% chromium, 
formerly welded with stainless steel 





Advantage of using low hydrogen rods for 
welding high sulfur steel is shown in com- 
parison of low hydrogen weld (right) with 
mild steel weld. (Air Reduction Sales Co.) 


rods, are now being welded with the 
low hydrogen type. High-pressure, 
high-temperature power piping is 
another use. Since the techniques 
for using the two types of electrodes 
are much the same, the low hydrogen 
type is also being used to train 
welders who later will use stainless 
rods. In addition to the costs sav- 
ings, of course, savings in critical 
materials are also important consid- 
erations where low hydrogen rods 
are used in place of stainless rods. 

Where steels are of highly diverse, 
or perhaps unknown compositions, 
the low hydrogen electrode is the 
safest to use. An alloy steel gear 
formerly was brazed to its shaft but 
now is welded with low hydrogen 
welding rod with a consequent sav- 
ing of hard-to-get brazing rod. For 
repair and structural purposes such 
diverse steels as railroad rails, re- 
rolled rails and various analyses of 
structural steels have been welded 
with low hydrogen rods. The repair- 
ing of machines in which the steel 
analyses are unknown is most easily 
and safely done by the use of this 
rod. 

Vitreous enameling, a field by 
itself, is an example of what can be 
done. Here the presence of any free 
hydrogen in the weld metal will 
result in blistering of the enamel, 
and, although stress relieving opera- 
tions prevented most of this trouble, 
the ability of the low hydrogen rod 
to end the need for the stress reliev- 
ing is a saving. Also, a mild steel 
type of low hydrogen rod deposits 
weld metal so exactly matching the 
hardness of the parent metal that 
grinding the weld down to true flat- 
ness with the parent metal is accom- 
plished without leaving those minute 
variations which result in “ghosts” 
or uneven appearances on the sur- 
faces of the finished enameled items. 
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The Cavitron, showing machining unit on left, power supply aft right. 





Hard, Brittle Materials Machined Using 
Ultrasonic Vibrations 


by S. G. KELLEY, Jr., Assistant Editor, Materials & Methods 


This new process, employ - 
ing abrasive particles and 
ultrasonic vibrations, effi- 
ciently shapes compli- 
cated forms in difficult-to- 
machine materials. 


@ HARD, BRITTLE MATERIALS, us- 
ually difficult to shape even by grind- 
ing, chipping or engraving opera- 
tions, may soon be appearing in 
shapes hitherto considered out of the 
question. A new process, known as 
Cavitron, using light pressure, abra- 
sive particles and ultrasonic vibra- 









tions seems to have hit upo! 
combination of conditions whic 
result in a highly efficient breaking 
down of such materials. Operations, 
including drilling, boring, threading, 
cutting and the like, can all be done 
easily and quickly in comparatively 
complicated shapes. 

METHODS 
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How It Works 


Unlike most equipment for ma- 
chining materials, the Cavitron ma- 
chines by a process which is essen- 
tially greatly accelerated wearing. 
The tool, operating head-on into the 
work, vibrates at an ultrasonic fre- 
quency of about 27,000 times a sec., 
and an economical abrasive com- 
pound (boron carbide) is poured 
onto the contact area. As the tool 
vibrates, the abrasive particles, gen- 
erally 280 mesh, flow between the 
tool and the work piece. When the 
tool descends on the particles it 
drives them into the material being 
machined, thereby forcing the re- 
moval of small particles of the work- 
piece by a kind of chipping action. 
These are transported from the work 
area by the continuous flow of the 
abrasive compound. 

The tool is made of soft steel, 
such as 1010 or 1065, in the shape 
of the form to be removed and is 
soldered or brazed to the small end 
of a truncated metallic cone. All 
motion of the tool originates in this 
cone, which produces movement by 
expansions and contractions caused 
by magnetostriction. The cone is 
available in either of two sizes to 
give a choice of strokes. One yields 
a stroke of 0.0015 in. and the other 
one of 0.002 in. 

The abrasive compound is recir- 
culated through the machine and 
used repeatedly until its abrasive 
qualities are expended. A _ single 
charge generally lasts an average of 
three weeks before it must be re- 
placed with new abrasive, although 
this time varies with the type of ma- 


terial being worked. 
Capabilities 


The unique operating principle of 
the new machine makes it applicable 
to the economical machining of all 
types of hard materials. Such sub- 
stances as glass, ceramics, porcelain, 
agates, sintered zirconium boride, 
sintered aluminum oxide, alnico, sin- 
tered tungsten carbide, and hardened 
tool and die steels, all relatively dif- 
iicult to machine, can be given quite 
complicated shapes by this process. 
Soft materials, on the other hand, 

iding lead, rubber, plastics and 
is substances, are not suited to 
type of machining but tend to 
sorb the abrasive particles rather 

n to chip under their impact. 

everal advantages over older 
methods are afforded in the use of 
new process. It provides a sim- 
ified method of machining very 
ard materials accurately and requires 
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Carbide samples (center) with the tools that produced them. Tool af upper center is 





Left: 








removed from cone. 





Tools and cones used to make carbide pill press punches. Right: Carbide pill press 


punches claimed to be more durable than those made by usual methods. 


Drawing dies made from fully sintered tungsten carbide blanks. 
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Closeup of tool in position for machining. Tubing coming in from left supplies abrasive 


mixture. 


relatively unskilled workers to oper- 
ate it. The only operation requiring 
skillful handling is the making of 
the actual tool to be brazed to the 
cone. 


The method machines to an ac- 
curacy of 0.002 in. and yields a matte 
finish with a mean roughness height 
of about 15 microns. This can be 
reduced with one application of a 
wire brush to a mean height of 8 
microns, although in many cases fur- 
ther finishing is unnecessary. 


It has the additional advantage of 
not heating or changing the physical 
structure of the material being ma- 
chined. As a result, no additional 
stresses are introduced into the ma- 
terial due to unequal cooling. 

Costs are low due to the simplicity 
of the apparatus. With few moving 
parts, wear and maintenance costs 
are comparatively slight. Operation 
of the machine does not require 
skilled personnel, hence labor costs, 
often high for the type of work 
done, are also low. Furthermore, 
because the Cavitron is self-operat- 
ing, it is possible for one operator to 
use several machines at one time, 
making production a fairly continu- 
ous process by producing several 
pieces at once. 

Sintered materials, such as tung- 
sten carbide and certain ceramics, are 
generally recognized to fall among 
the most difficult materials to ma- 
chine. Where any quantity of ma- 
terial has had to be removed, it has 
been done before sintering except for 
final reduction to size. As a result, 
the stresses produced by subsequent 
heating to full hardness could not be 
removed and shapes had to be kept 
relatively simple. The Cavitron has 
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made possible a wide assortment of 
new shapes because it is now feasible 
to work the materials in their fully 
sintered state. 


Some Applications 


A hexagonally shaped drawing die 
of tungsten carbide which originally 
required several weeks to machine 
can be made by the new method in 
several hours. Carbide nuts, com- 
pletely threaded, can now be made, 
while drilling holes of any shape is 
one of the simplest operations. Some 
idea of the rate at which the machine 
wears its way into tungsten carbide 
can be obtained from the fact that an 
oval hole 14 sq in. im area was 
drilled through a piece 0.125 in. 
thick in 18 min. 

The forming of images similar to 
engravings in very hard materials can 
be accomplished rapidly and easily 
using the new method. Using a tool 
of 1010 or 1065 steel with a hard- 
ness range of 42 to 45 Rockwell C to 
ensure detail, the Cavitron will pro- 
duce in a couple of minutes an image 
in a material such as tungsten carbide 
that might have taken hours for a 
skilled engraver to fashion. For such 
applications the tool is simply the 
reverse impression of the required 
image and generally is used only 
once before discarding. 

The apparatus is well adapted to 
the formation of intricate shapes in 
hard materials. Small holes, difficult 
to make in ceramic parts before 
sintering, can be produced quickly, 
economically, and with greater efh- 
ciency than when done by diamond 
drilling. For example, holes 0.032 
in. in dia were drilled in a /-in. 





, eee ’ 
thick piece of aluminum oxide jp 
approximately.2 min, A, hole 1/, s 
in. in area was drilled™ through », 
piece of glass %-in. thick in: 11, 
min. This may seem remarkable, by; 
the fact that the shape of the hole 
does not affect the speed with which 
it is produced is probably more sig. 
nificant. 

Ceramic bases for printed radio 
circuits produced in small quantities 
had previously presented problems in 
requiring oddly shaped holes and de. 
pressions. In the particular case 
cited it was more economical to do 
the machining in the fully hardened 
state, a difficult operation using ordi. 
nary methods due to the brittle hard. 
ness of the material and the assort- 
ment of shapes required. Because it 
can use tools shaped to fit the hole 
and will penetrate hard materials 
without damaging them, the Cavitron 
has proved a satisfactory solution. 

The time required for the manu- 
facture of jewel bearings for pre- 
cision instruments is being cut con- 
siderably. Some idea as to its poten. 
tialities in this application may be 
obtained from the machine's per- 
formance in drilling a 4 sq in. 
hole through a synthetic ruby 0.035 
in. thick in slightly less than a 
minute. 

Hardened high chromium steel 
drawing and piercing dies can be 
made in much shorter time. One 
producer reported that the cost of 
producing a certain die was reduced 
from $85 to $35 through use of the 
new equipment. In general, it 1s 
expected die costs will be reduced by 
at least one-half. 

Alnico is another material which 
can be shaped by the new process. 
Not necessarily hard, but tough and 
highly difficult to machine by usual 
methods, only simple operations are 
usually done on it. Cavitron aroused 
interest at a recent display at which 
the difficulties encountered in ma- 
chining alnico had beem pointed out, 
when a square hole, 1/16 in. on 4 
side, was drilled 14 in. into the 
material in 11/4 min. 

An interesting example of the ma- 
chine’s capabilities was brought out 
when one user tested it for drilling 
holes through diamonds. It went 
through the test diamond so rapidly 
the diamond was thought to be frac- 
tured until subsequent examination 
proved it was not. 

These are but a few of the appl 
cations to which the Cavitron has 
been put. As further work continues 
to be done with the process, many 
new uses for it will probably be 
discovered. 
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by WEBSTER HODGE, Asst. Supervising Metallurgist, Battelle Memorial Institute, and 


Rare Earths in Aluminum Baths 
Give Attractive Hot-Dip Coatings 


E. M. SMITH, Fiat-Rolled Products Development Engineer, The Youngstown Sheet and Tube Co. 


The addition of rare earth alloying metals fo hot-dip aluminum 
baths gives smooth coatings on mild steel parts without the use 
of a flux. 


@ ALUMINUM-COATED wide steel 
strip has been successfully produced 
mmercially for some years. Less 
attention has been given to hot-dip 
coating of wire and narrow strip, 
and still less to the coating of mis- 
cellaneous steel products. Such ma- 
terials are amenable to aluminum 
coating, however, and the general 
process offers great promise for cem- 
mercial work. In particular, progress 
has been made on the use of alloying 
constituents in the aluminum bath to 
give an attractive surface to the work 
and to aid in avoiding the use of a 
nux. 


Problems 


Hand dipping into an unprotected 
molten aluminum bath presents two 
main difficulties. One of these is that 
the last edge of the piece to be im- 
mersed, which is normally the first 
to emerge from the bath, is usually 
incompletely coated. The other dif- 
iculty is that the coated section, al- 
though otherwise satisfactory, shows 
pimples or blobs of oxide or dross 
listributed irregularly over the sur- 
lace. Nevertheless, corrosion resis- 
tance, as gaged by high-humidity 
tests, is excellent on all well-coated 
parts 

The use of a liquid flux adds to 
ne difficulties in obtaining an attrac- 
bright, smooth, corrosion-resis- 
oating on irregular-shaped mild 
parts. Complicated gas fluxes 
protective atmospheres over the 
bath should also be avoided. 

While many refinements in meth- 
Ods of preparing and handling the 
Stee! sections during coating have 
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been developed, it is mecessary to 
change the character of the bath 
itself if satisfactory work is to be 
produced. 


Aluminum Alloy Baths 


Small amounts of magnesium and 
beryllium, magnesium and lithium, 
or a combination of these, decrease 
the rate of oxidation and eliminate 
oxide skins on molten aluminum. 
Silicon additions to aluminum baths 
used for hot dipping of steel reduce 
the amount of Pre iron-aluminum 
compounds formed at the iron-alumi- 
num interface. 

Experimental work has demon- 
strated that fairly good coatings can 
be obtained in baths of pure alumi- 
num and of aluminum-5% silicon 
alloy. The addition of magnesium 
increases the amount of oxide skin 
on the bath surface. The addition of 
lithium and beryllium, or of lithium 
alone, to baths containing magne- 
sium, or magnesium and silicon, does 
not decrease the amount of oxide 
sufficiently to permit alloys of this 
type to be used for hot-dipping baths. 
Although the best coatings obtained 
are complete and highly corrosion re- 
sistant, they are unsatisfactory in 
esthetic appeal. Spots of dross, or 
discolorations from oxide stains, are 
found on almost all test panels. 


Salt Fluxes 


The use of flux coverings on the 
bath is also unsatisfactory. If sufh- 
cient flux is used to clear the surface 
of oxides, some flux invariably be- 
comes entrapped on the surface of 


the part being coated. The entrapped 
flux is difficult to remove and usually 
leaves discolored spots. Flux residues 
which are hygroscopic in nature can- 
not be tolerated. 


Aluminum-Beryllium Alloys 


Minute amounts of beryllium 
added to an aluminum dipping bath 
effect a measurable improvement. 
With additions of beryllium as small 
as 0.004%, the oxide skin on the 
bath maintains its bright metallic 
luster for a much longer time after 
scraping than the same bath without 
beryllium does. This beryllium con- 
tent will not decrease the roughness 
on the coated surface, but it does 
help in eliminating oxide stains. In- 
creasing the beryllium content to 
0.014% causes a further improve- 
ment in the surface of the bath, but 
larger additions of beryllium do not 
appear to help in a pure-aluminum 
bath. However, an addition of 





Miscellaneous parts aluminum-coated us- 
ing a bath containing small amounts of 
misch metal and beryllium. 
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Coatings made from 
aluminum beths con- 








taining beryllium and 

misch metal additions 

are smoother and 

more attractive when 

silicon is added to the 
bath. 
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0.018% beryllium to an aluminum- 
5% silicon bath immediately benefits 
the coatings. 


Effect of Cerium 


The roughness caused by adhering 
| dross and the tendency for considera- 
| ble aluminum to be held at the drip 

edge on hot dipping points to the 

need for reducing the surface tension 

of the metal or dissolving the oxide 

film. The addition of cerium looks 
like a logical step. Cerium is known 
to be a powerful reducing agent. 
Since certum is probably the only 
metal which has higher molecular 
heat than aluminum, it can be used 
to dissolve the skin of A1,0., which 
| forms on the surface of molten 
1] aluminum. 

Misch metal, an alloy of about 48 
to 52 cerium, approximately 38 
lanthanum, balance neodymium, 
praseodynium, terbium, yttrium, il- 
lintum and samarium, with about 2 
iron and 0.1 to 0.3% silicon, has the 





Composition of Aluminum Coat- 
ing Bath for Fabricated Parts 





% by Weight 








A(New) B (Used) 
Misch Metal 1.8 1.5 
| Beryllium 0.5 0.18t00.22 
lron 0.7 1.2 to 2.0 
Aluminum (Commercial) Balance Balance 




















96 








same effect in an aluminum alloy as 
cerium. Misch metal is cheaper and 
more readily available than pure 
cerium. For these reasons, misch 
metal, rather than cerium, was used 
in the experimental work on hot-dip 
aluminum coatings. 

Misch metal, added to pure-alumi- 
num baths, increases and thickens the 
amount of oxide on the bath. How- 
ever, the increased thickness of the 
oxide surface does not increase coat- 
ing difficulties. Instead, the iron- 
aluminum compound, which causes 
lumps to appear on the coated sur- 
face without the misch metal addi- 
tion, is dispersed and distributed 
uniformly throughout the coating. 

Chemical analysis shows that the 
iron content of the oxide dross 
formed on baths containing misch 
metal is higher than that of the bath 
from which it was skimmed. When 
steel wool is dissolved in a bath con- 
taining misch metal until lumps of 
iron compounds appear in the coat- 
ings, the addition of more misch 
metal will again disperse the com- 
pound. With a high iron content in 
the bath, the compound appears as 
fine pin points, making the coating 
rough in appearance. About 2% of 
iron is the maximum that can be 
held in solution in an aluminum bath 
at 1350 F in the presence of misch 
metal. 


Rare Earths and Beryllium 


Beryllium in amounts up to 0.2% 
in an aluminum-5% silicon bath im- 
proves the appearance of test panels. 





However, the coatings tend to be 
incomplete. When 1.7% of misch 
metal is added, complete and attrac. 
tive coatings are obtained. 

Although initial appearance of the 
coatings is improved by having about 
5% of silicon in the coating bath, 
coatings containing silicon tend to 
darken on prolonged exposure. By 
careful manipulation, equally good 
coatings can be obtained in essen. 
tially silicon-free baths. These sili. 
con-free coatings have good tarnish 
resistance. 


Improved Ductility 


Silicon and magnesium (7.5 to 
9.5 Si, 2 to 2.5% Mg) decrease the 
amount of alloy layer, or aluminum. 
iron compound, formed in the coat- 
ing bath, and increase the ductility of 
the coatings. Bend tests on coated 
panels demonstrate that similar re- 
sults are obtained with coatings con. 
taining beryllium and misch metal, 
Although very small beryllium addi- 
tions are sufhcient to clear the bath 
surface and prevent the formation of 
oxide stains, a beryllium content of 
about 0.25% or over is required to 
obtain greatly improved ductility. 
Improved ductility is also obtained in 
coatings from baths containing both 
beryllium and silicon. 


Applications 


One bath selected for coating fab- 
ricated parts has the composition 
shown in Column A of the accom- 
panying table when new. After ad- 
ditions, oxidation, settling of iron- 
aluminum compound formed during 
use, etc., the bath composition be- 
comes approximately’ fixed at the 
composition shown in Column B of 
the table. 

The use of aluminum alloys con- 
taining misch metal and beryllium 
to hot-dip coat fabricated steel parts 
has resulted in making aluminum- 
coated steel acceptable in certain 
fields from which it would have been 
excluded otherwise. The excellent 
resistance to corrosion in a moist at- 
mosphere possessed by aluminum- 
coated steel is not seriously affected 
by these additions. Unfortunately, 
the additions are rather expensive, 
with misch metal costing $4.50 pet 
lb. Nevertheless, the advantages 
be gained from these additions ar¢ 
such that in many cases they out 
weigh the added cost. 
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A few of the many styles of springs produced from phosphor bronze. (Seymour Manufacturing Co.) 


The Wrought Phosphor Bronzes 


by John L. Everhart, Associate Editor, Materials & Methods 















i The high elastic properties, excellent resistance to corrosion fatigue, 
| and good electrical conductivities of the phosphor bronzes are respon- 
sible for the specialized applications of these alloys. They are used 
) 2 widely as springs, diaphragms, screens, machine parts, and in similar 
applications. In order to aid in the proper selection and use of phos- 
Phor bronzes, this manual presents information on the following 
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Introduction 


Oldest of all alloys, bronze has 
been serving mankind continuously 
since prehistoric times in a wide 
variety of useful and ornamental ap- 
plications. Its excellent properties 
made bronze a symbol of quality in 
the ancient world, and the metal is 
highly regarded today. Because it 
connotes quality, the term “bronze” 
has been applied to many copper- 
base alloys with little regard for the 
original usage or for the composition 
of the material. However, “bronze” 
referred originally to alloys of cop- 
per and tin. 

The value of phosphorus as a de- 
oxidizing agent for the tin bronzes 
was discovered about a century ago, 
and within 20 years this discovery 
was commercialized. The deoxidized 
alloys were found to be stronger and 
tougher than similar copper-tin alloys 
which had not been treated with 
phosphorus. Although the residual 
phosphorus content was frequently 
negligible, the alloys became known 
as phosphor bronze, a term which is 
used today. 

Intense rivalry among producers 
resulted in the development of nu- 
merous proprietary phosphor bronzes, 
and considerable confusion - still 
exists. In current commercial usage, 
phosphor bronzes are generally lim- 
ited to those bronzes which have a 
phosphorus content of not less than 
0.03%. However, there is an excep- 
tion to this rule in the wrought alloy 
known as Grade E. In this alloy, the 
residual phosphorus content is inten- 
tionally very low in order to obtain 
the highest possible electrical con- 
ductivity. Standardization has led to 
simplification and in the wrought 
alloy field, today, a few alloys ac- 
count for the major commercial ton- 
nage of the phosphor bronzes. 

In the cast alloy field, usage varies 
with the organization sponsoring the 
alloy. Thus, in one group an alloy 
may be designated “phosphor 
bronze” while in another, the same 
alloy may be called “tin bronze”. 
Because of the differences in com- 
position, properties and applications 
of the wrought and cast alloys, they 
fall naturally into two distinct 
groups. This manual is restricted to 
the wrought phosphor bronzes. 
Quite a number of alloys might be 
so Classified, but for simplicity the 
discussion is confined to the alloys 
shown in the accompanying table, 
which are in most common use. 

Normally the tin content of the 
wrought phosphor bronzes ranges 
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Operating in a moist atmosphere at 350 F, these guide fingers of Grade A phosphor bronze 


transfer paper from one roll to another in a paper-corrugating machine. (Riverside Meta! 


from 5 to 10%, although for special 
purposes, alloys containing as little 
as 1% of tin are employed. The 
excellent cold-working eee of 
these bronzes introduce difficulties in 
machining since considerable elastic 
deformation occurs before the shear- 
ing of the chip. If improved ma- 
chining properties are required, lead 
is added. The lead does not alloy 
with the bronze but is distributed 
throughout in the form of isolated 
particles which act as chip breakers 
and permit higher speed machining. 
A special phosphor bronze contain- 
ing lead and zinc in addition to tin 
has been developed for the produc- 
tion of screw-machine products. This 
alloy can be CE as readily as 
free-cutting brass. The residual phos- 
phorus content of the wrought alloys 
ranges in general, from 0.03 to 
0.50%. Since the role of phosphorus 
is that of a purifier and deoxidizer, 
the element is usually ignored in 
quoting the composition. 


Although there are few industries 
which do not use phosphor bronze 
in some form, little publicity has 
been given to these alloys. No spec- 
tacular bridges, boats or buildings 
are built of phosphor bronze. Their 
functions are less striking but no less 
necessary. To a great extent the 
phosphor bronzes furnish the elec: 
trical contact springs which contrib 
ute to the transmission of light and 
power, to modern communication Dj 
telephone, telegraph and radio, an¢ 
to the control of electronic instfu- 
ments. Modern paper-making « 
pends on fourdrinier screens pf 
duced from phosphor bronze The 
mining industry would be serious’) 
handicapped if it were not for the 
phosphor bronze rifle nut whid 
stands up under the severe punis! 
ment given it during the ope! 
of compressed air machinery. [hes 
are all essential functions but 4° 
not the type which make the head- 
lines. 
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Standard Grades and Available Forms 


As a group, the phosphor bronzes 





























have a number of highly useful prop- Table 1—Nominal Compositions of Wrought Phosphor Bronzes 

erties. They are tough and strong, | 

and are quite readily formed. One _ | Composition, % 

of their outstanding characteristics Designation | | 

is high resistance to alternating = teed Gas | |Salad Gee 

stresses. They have low coefficients 

of friction in contact with most om ~aoee a - 5 “ $i e. a5 Balance 
ss onze, a ache ’ alance 

other metals. 4d “ good on ao ne Bronze, 10% (0) : ek ee 2 a 

trical and thermal conductors. eir Phosphor Bronze, 1.25% (E) 2 ae ed AF = oom 

resistance to corrosion compares fa- Leaded Phosphor Bronze, 5% (B1) | 5 | 1 | 0.25 Balance 

vorably with that of copper and they Special Free-Machining Phosphor | 

are generally not susceptible to sea- Bronze 444 (62) | | 3 | 4 | 0.25 | Balance 

son-cracking. They are nonmagnetic . 

and spark resistant. 

The alloys included in Table 1 are 

standard alloys sponsored by the Table 2—Nearest Applicable ASTM Specifications 

Copper and Brass Research Assn. and 

comprise those which account for the Rolled Flat | Drawn Fiat 

major tonnage of the phosphor Designation Products Products Rod Wire 

bronzes. Applicable ASTM specifi- Seats Dede, BERRA — a een Tans ont 

cations are given in Table 2. The Phosphor Bronze, 8% (C) B103-C B139-C B139-C B159-C 

materials engineer concerned with Phosphor Bronze, 10% (D) B103-D B139-D B139-D B159-D 

the applications of the phosphor Phosphor Bronze, 1.25% (E) , a eel 

bronzes should become familiar with Leaded Phosphor Bronze, 5% (B1) B103-B1 B139-Bl B139-Bl | ......+. 

Special Free-Machining Phosphor 
the standards of the Copper and ee B139-B2 B139-B2 sia (eee 
Brass Research Assn. and those of 











the ASTM, for they contain much 
useful information. Thus, temper 
designations for flat products and 
wire are given in the appropriate 
ASTM standard, and the mills gen- 
erally use these values in defining the 
hardness of the material. 

The general purpose alloy is Grade 
ynze A containing 5% tin. This alloy com- 
etal bines high strength and toughness 

with excellent resistance to fatigue 
and good ductility. By virtue of 


ries these properties, Grade A is used 
nze widely in the manufacture of me- 
has chanical and current-carrying springs, 
yeC- electrical contacts, diaphragms, bel- 
ngs lows, bridge bearing sdoten Bourdon 
ret tubing, and welding rods. 

less _ Although Grade A is satisfactory 
the tor the majority of uses, there are 
lec- special applications where a higher 


strength or increased formability for 
4 given strength are required. For 
such applications, Grade C contain- 
and ing 8% tin may be employed. This 
tru- alloy is used in applications similar 
de® «(© «those cited for Grade A, for 
} ‘Ourdrinier wire, high strength 
spr g8, gears and pinions, and sleeve 
shings. 
rade D, containing 10% tin, has 
ghest strength and formability 
the wrought phosphor bronzes. 
t10n S It i used for rifle nuts for com- 
ed air drilling equipment, beater 
bars, bearing plates, gears and pin- Pencil indicates Grade C phosphor bronze replacement for a nickel silver non-freeze pin in 
ead- ions, and high strength springs. a series relay. Sticking of the armature to the core because of residual magnetism is 
Grade E, containing 1.25% tin, prevented by this pin. (Riverside Metal Co.) 
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has the highest electrical conductivity 
of the standard alloys and is used 
frequently where this property is im- 
portant. The strength of the alloy is 
rather low and, in consequence, it is 
employed where strength require- 
ments are not severe, particularly in 
such applications as _ high-conduc- 
tivity light-duty springs, electrical 
contacts, pole-line hardware, and sig 
nal wire. The alloy may be hot 
formed and is frequently used for 
the purpose. 


Grade Bl, containing 5 tin and 
1% lead, has good strength and duc- 
tility, and is more readily machinable 
than the alloys which contain no 
lead, although its machinability is 
only half as good as free-cutting 
brass. Grade B1 is used for various 
formed parts, bushings, gears and 
screw machine products. 


Grade B2, containing 4 tin, 4 lead, 
and 4% zinc, is a special purpose 
bronze with machinability practically 
equal to that of free-cutting brass. It 
is used widely for screw machine 
products, bearings, gears, and in 
similar applications. 


The combined tonnage of the six 
alloys just described accounts for 
more than 90% of the wrought phos- 
phor bronze used commercially. 
There are a number of other alloys 
available which are, in general, modi- 
fications of the group. These alloys 
are in less general usage than those 
given in Table 1 and their properties 
have not been included in this 
manual, 


The most commonly used forms 
and tempers are given in Table 3. 
The term “temper” is sometimes con- 
fusing. Thus, to temper means to 
soften, as in the heat treatment of 
steel, but temper when used as a 
noun in connection with copper al- 





Table 3—Forms and Tempers Most Commonly Used 



































| i 
| Phosphor Phosphor | Phosphor Phosphor 
Bronze, Bronze, Bronze, Bronze, 
| 5% (A) 8% (Cc) | 10% (D) 1.25% (e) 
STRIP, ROLLED | | | 
Annealed (0.025 mm) eS ee ee ca ee Ie 
Half Hard xX xX x x 
Hard xX xX xX xX 
Extra Hard xX xX xX * 
Spring xX xX X x 
Extra Spring xX xX X 
FLAT WIRE, ROLLED | 
Spring X “> 
ROD | | 
Half Hard x x x | 
WIRE 
Eighth Hard X RA “5 
Quarter Hard xX xX xX 
Half Hard X X X ” 
Hard xX xX xX X 
Extra Hard X X 
Spring X 
TUBE 
Hard Drawn xX 








loys, indicates the hardness. It is 
usually denoted by the terms “‘soft’’, 
“hard”, “spring”, and so on, each 
of which indicates a definite amount 
of cold-working at the mill before 
shipment. Although in the past it 
was customary to define temper in 
terms of B & S numbers, reduction 
by working this practice has gener- 
ally been discarded and temper is 
now defined in terms of tensile 
strength. Standards of temper in 
terms of strength have been estab- 
lished by the ASTM and are in gen- 
eral use. 

More phosphor bronze is produced 
in/wire form than in any other shape. 
Wire may include material up to 
lf, in. in dia since wire and rod 
sizes overlap. In the terminology of 
the industry, material other than flat 
products or tubing furnished in coils 


is termed wire while that furnished 
straight may be called rod or shape. 
Of the wire produced, more than 
90% consists of Grade A, with most 
of this in spring temper. Grade C 
and D account for about 5% of the 
production. A considerable quantity 
of Grade C wire in annealed temper 


is used for 


fourdrinier screens. 


the 


production of 
In the form of 


flat products, Grade A in spring 
temper is most widely used. Grades 
Bl and B2 account for most of the 
rod production, followed by Grade 
D, which is used extensively in this 
form for rifle nuts in particular and 
for other machine parts. Although 
tubing is not used to any great extent, 
it has a number of potential uses in 
the electronics industry which indi- 
cate that the demand for this form 


will increase. 


Phosphor bronze coil springs are used in many applications. (Scovill Manufacturing Co.) 
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Engineering Properties 


Physical Properties 


The more useful physical proper- 
ties of the phosphor bronzes are 
given in Table 4. These alloys have 
relatively broad freezing ranges and 
require special care for the produc- 
tion of sound castings suitable for 
fabrication. The densities, coefh- 
cients of thermal expansion and 
moduli of elasticity are quite close to 
those of copper. The alloys have 
relatively good electrical and thermal 
properties. Although the electrical 
conductivities appear low in relation 
to copper, phosphor bronzes have 
the highest conductivities for equal 
strength of any of the nonprecipita- 
tion hardening copper alloys. Many 
of the applications of phosphor 
bronzes are based on their good elec- 
trical properties. 


Table 4—Typical Physical Properties 


Phosphor bronze spring clips serve the electrical and communications industries. (Scovill Manufacturing Co.) 





























Melting Range 




























Ther. Cond. 
Designation Density Specific Coefof Ther. Btu/Sq Ft/ | Elec.Cond. Capacity Mod. of 
Liquidus, Solidus, Lb/Cu In. Gravity Exp. per F Ft/Hr/F | %1A.C.S. Btu/Lb/° F) Elast. (Ten.), 
F F at 68 F 68-572 F at 68 F at 68 F at 68 F Psi 

Phosphor Bronze, 5% (A) 1920 1750 0.320 8.86 9.9x10% 47 18 0.09 16,000,000 

Phosphor Bronze, 8% (C} 1880 1620 0.318 8.80 | 10.1x10* 36 13 0.09 | 16,000,000 

Phosphor Bronze, 10% (D) 1830 1550 0.317 8.78 | 10.2x 10% 29 0.09 | 16,000,000 

Phosphor Bronze, 1.25% (E) 1970 1900 0.321 8.89 9.9 x 10°46 120 48 0.09 17,000,000 

Leaded Phosphor Bronze, 5% (B1) 1920 1750 0.322 8.91 9.9x 10% 48 16 0.09 15,000,000 
Special Free-Cutting Phosphor 

Bronze 444 (B2) 1830 1700 0.320 8.85 9.6 x 10°% 47 12 0.09 15,000,000 
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Table 5—Typical Mechanical Properties 



















































































| | 
| Yd. Se, | Rockwell Hardness 
Section Ten. Str, | Y’z% Exten- | Elong., a 
Designation Size Temper Psi | sion under | % in 2 In. 2 a 
| Load, Psi | F B 30T 
FLAT PRODUCTS | | | | 
Phosphor Bronze, 5% (A) 0.040 in. _ 0.035 mm! 49,000 | 20,000 58 75 28 ne 
| Half hard 68,000 55,000 28 78 69 
Hard 81,000 75,000 10 87 75 
Extra hard 92,000 80,000 6 93 78 
Spring 100,000 80,000 a 95 79 
Extra spring 107,000 80,000 3 97 80 
— SS A | a - — — en sot Gree, = a 
} | 
Phosphor Bronze, 8% (C) 0.040 in. | 0.025 mm! 60,000 | 24,000 63 82 50 
| Half hard 76,000 | 55,000 32 84 73 
Hard 93,000 | 72,000 10 93 78 
| Extra hard | 106,000 | 980,000 4 96 80 
Spring | 112,000 Swale; 3 98 8] 
Extra spring 120,000 2 100 8? 
Phosphor Bronze, 10% (D) 0.040 in. | 0.035 mm! 66,000 28,00) 68 55 
Half hard 83,000 32 92 
Hard 100,000 13 97 
Extra hard 115,000 7 100 
Spring 122,000 4 101 
Extra spring 128,000 3 103 
Phosphor Bronze, 1.25% (E) 40 in 0.025 mm! 40,000 14,000 48 60 
Halt hard 55,000 16 64 60 
Hard 65,000 $0,000 s 75 67 
Spring 75,000 “ 79 
Special Free-Cutting Phosphor Bronze 0.040 in. | 0.035 mm! 45,000 23,000 55 65 14 
444 (B2) 0.040 in. | Half hard 58,000 40,000 24 96 68 
ROD 
Phosphor Bronze, 5% (A) 0.500 in. | Half hard (20%) 75,000 65,000 25 B80 
1.0 in. Half hard (20%) 70,000 58,000 25 B78 
Phosphor Bronze, 8% (C) 0.500 in. | Half hard (20%, 80,000 65,000 33 B85 
Phosphor Bronze, 10% (D) 1.0 in. Hard 85,000 25 
Leaded Phosphor Bronze, 5% (B1) 1.0 in. Hard (20%) 70,000 58,000 25 B78 
Special Free-Cutting Phosphor Bronze 0.5in. | Hard (35% 75,000 63,000 15 B83 
444 (B2) 1.0 ini Hard (25% 68,000 57,000 20 B80 
2.0 in. Hard (20%) 63,000 55,000 3 B80 
WIRE | 
Phosphor Bronze, 5% (A) 0.080 in. | 0.035 mm! 50,000 | 20,000 | 58 
Quarter hard 68,000 | 60,000 | 24 
Half hard 85,000 | 80,000 s 
Hard 110,000 5 
Extra hard (75%) | 130,000 3 
Spring (84%) ae 2 
Phosphor Bronze, 8% (C) 0.080 in. | 0.035 mm! 60,000 24,000 65 
Quarter hard 81,000 
Half hard 105,000 
Hard 130,000 
Extra hard 140,000 oe 
Phosphor Bronze, 10% (D) 0.080 in. | 0.035 mm! 66,000 70 
Quarter hard 93,000 
Half hard 118,000 
Hard 147,000 
Phosphor Bronze, 1.25% (E) 0.080 in. | Hard (80%) ER, Lape ag 
0.460 in. | Hard (70%) 72,000 4* 
* Elongation in 10 in. 
1 Annealed to grain size indicated, 
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Mechanical Properties Table 6—Typical Endurance Properties 


























Typical mechanical properties of | | Endurance Strength 
¥ hosphor bronzes in the form of flat Designation | Form | Size | Temper | Psi Cycles 
roducts, rod and wire are given in | | 
ba Table 5. The effects of cold work on Phosphor Bronze, 5% (A) a —— | 0.040 in. | _— 25,000 <4 
7 Se ‘ | Flat products | 0.040 in ring 22,000 1 
the strength of the oy - Sige-wi Wire | 0.080 in | Hard 27,000 108 
a indicated in these tab es. € auc- Wire | 0.080 in. | Extra hard 30,000 108 
tility is reduced drastically by severe | | (75%) 
cold-working, an effect which is very | 
‘nportant in connection with subse- Phosphor Bronze, 8% (C) | Flat products | 0.040 in. | Hard 22,000 108 
quent forming of the alloys, since it Phosphor Bronze, 1.25% (E) | Wire | 0.080 in. | Hard (80% 32,000 108 
is a limiting factor in the selection of | | 
4 the temper to be used in fabricating 


the materials. The high elastic prop- 


ecties. of - P hegphor bronzes = Table 7—Corrosion Fatigue Strength 
among their outstanding characteris- 














tics. It has been stated by one 
vo : “ae a Endurance Corrosion Fatigue 
authority that elastic limits within peasiiiilie reir aah Cites 
90% of the tensile strength can be Air, Psi Salt Water, Psi 
y obtained with phosphor bronze wire. ye ! 
se superior elastic properties Phosphor Bronze, 5’7 (A 27,000 22,000 5 x 10! 
ea } : + : E rs Phosphor Bronze, 10% (D) 17,000 17,000 10! 
make the alloys unsurpassed f0f ap- Phosphor Bronze, 1.25% (E) 16,000 17,000 4x 107 
plications where spring properties are 





the most important consideration. 
Increasing the tin and phosphorus 
content results in an increase in the 
strength of the alloys. Thus, Grade 
A phosphor bronze in spring temper 
has a tensile strength of 100,000 psi, 
while Grade D in the same temper 
| has a strength of 122,000 psi. 


Elevated Temperature Properties 


a The a bronzes are not gen- 

erally considered suitable for elevated 
temperature service, since strength 
and ductility decrease rapidly with 
increasing temperatures. For springs 
and similar applications in which the 
part is stressed by external loading, 
operating temperatures are limited 
because a constantly deflected spring 
undergoes relaxation or loss of load 
with time. Thus, design stresses for 
—| Hi springs should be reduced by 20% 
at 200 F and by 40% at 300 F for 
hard temper phosphor bronze if ele- 
vated temperature service is required 
of the alloy. However, the maximum 
service temperature generally recom 








nd 

cof mended for phosphor bronze is 200 
to 225 F. Spiral springs produced from flat wire are used in clocks and for similar applications. 

(Scovill Manufacturing Co.) 
Low Temperature Properties 

~ Psy 7 _ _— oe copper — tion and in high altitude service, as bronzes have a definite advantage 
their du sth _ lo ronzes retain = in aircraft instruments. over steel in their resistance to cor- 
ag ‘oma: pat an gases tag, asm ae spring a 
- j j phosphor bronze loses very little 
‘ensile strength or the impact Fatigue and Corrosion Fatigue tidiaadl when exposed to a IP cory 
] strength as the temperature is low- Phosphor bronzes have very good tion of corrosive environment and 
ere while the modulus of elasticity resistance to alternating stress. En- cyclic stress. The effect of salt water 
a ‘nas to increase slightly. The in- durance strengths for several grades on the endurance strength is given in 
cre in the modulus causes springs are given in Table 6. Although Table 7 for several grades of phos- 
‘0 become stiffer at low temperatures. working stresses based on the endur- phor bronze. In addition, the phos- 
[he phosphor bronzes are well ance limit are considerably lower phor bronzes are not subject to the 
Suite? for low-temperature applica- than those which can be handled _ stress-corrosion cracking which limits 
tons and are employed in refrigera- | with spring steel, the phosphor the application of some of the brasses 
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Table 8—Approximate Corrosion Resistance of Phosphor Bronzes 





Good 


Fair 


Poor 





Acetic Acid 

Ammonia, Dry 

Atmosphere, Rural, 
Industrial, Marine 


Carbon Dioxide 
Chlorine, Dry 
Citric Acid 

Copper Sulfate 
Hydrogen 
Hydrogen Sulfide, Dry 
Natural Gas 
Potassium Chloride 
Potassium Sulfate 
Sodium Carbonate 
Sodium Chloride 
Sodium Nitrate 
Sodium Sulfate 
Sulfur Dioxide 
Sulfur Trioxide 
Water, Fresh or Sea 





Ammonium Sulfate 
Chlorine, Moist 
Chloracetic Acid 
Copper Nitrate 


Benzol Ferrous Chloride 
Boric Acid Ferrous Sulfate 
Butane Hydrochloric Acid 


Hydrofluoric Acid 
Hydrogen Peroxide 
Phosphoric Acid 
Potassium Hydroxide 
Sodium Hydroxide 
Sodium Hypochlorite 
Sodium Peroxide 
Sodium Sulfide 
Sodium Thiosulfate 
Sulfur, Solid 
Sulfuric Acid 
Water, Acid Mine 
Zinc Chloride 


Acetylene 

Ammonia, Wet 
Ammonium Hydroxide 
Ammonium Chloride 
Ammonium Nitrate 
Chromic Acid 

Ferric Chloride 

Ferric Sulfate 
Hydrocyanic Acid 
Hydrogen Sulfide, Moist 
Mercury and Mercury Salts 
Nitric Acid 

Picric Acid 

Potassium Cyanide 
Sodium Cyanide 

Sulfur, Molten 








(Good indicates usable under most conditions. 


Fair indicates subject to attack but may be used u 


Poor indicates unsuiiable, 


" 
naer 


ertain condilions 





under certain conditions. Resistance 
to corrosion fatigue is one of the 
outstanding characteristics of the 
phosphor bronzes and is the basis of 
many applications. 


Corrosion Resistance 


Phosphor bronzes are highly resis- 
tant to attack by the atmosphere and 


by both fresh and salt water. Al- 
though they are attacked rapidly by 
oxidizing acids, such as nitric, they 
resist attack by both dilute and con- 
centrated sulfuric acid at room tem- 
perature and are fairly resistant to 
hydrochloric acid. In general, the 
organic acids are less corrosive to- 
ward phosphor bronze than the 


mineral acids. 

Phosphor bronzes resist attack by 
both sodium and potassium hydrox. 
ides and most of the alkaline salts 4 
moderate temperatures. However 
these alloys are not suitable for ug 
in contact with ammonium salts o; 
ammonium hydroxide. Neutra! salt 
solutions are, in general, not corto. 
sive to phosphor bronze while the 
acid salts may hydrolize to form weak 
acids and attack the bronze. 

Although phosphor bronzes are 
not attacked fy dry ammonia, chlo. 
rine or paar sulfide, they are at. 
tacked with varying degrees of 
severity if moisture is present in the 
gas. On the other hand, these alloys 
are resistant to carbon dioxide. sul- 
fur dioxide and sulfur trioxide even 
in the presence of moisture. 

Phosphor bronzes are considered tc 
be immune to season-cracking. The 
leaded bronzes have corrosion prop- 
erties similar to those of the non. 
leaded alloys. 

Table 8 gives an estimate of the 
resistance of the phosphor- bronzes 
to a number of corroding media 
This table should be used as a pre. 
liminary guide to the suitability of 
the phosphor bronzes for use in a 
particular environment. Rates of cor 
rosion are affected so greatly by such 
factors as purity of solution, aeration, 
flow of the liquid, temperature and 
other considerations that no specific 
recommendations are possible, and 
an actual test is desirable. 





Forming and Fabricating 


The phosphor bronzes can be 
formed by turning, bending, deep- 
drawing and similar operations with 
comparative ease since they have ex- 
cellent cold-working properties. They 
are cold-formed at the mill by rolling 
or drawing, the desired temper being 
obtained by a suitable selection of 
the rolling or drawing schedule. 
Since these alloys, like all single- 
phase copper alloys, cannot be hard- 
ened by heat treatment, increases in 
strength can be obtained only by cold 
work. Cold-working imparts direc- 
tional properties to the material 
which may have considerable influ- 
ence on subsequent operations. 

Although some mills are hot-form- 
ing phosphor bronzes containing as 
much as 4% tin, the alloys are not 
generally considered suitable for 
such treatment because of a narrow 
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hot-working range. The single ex- 
ception in this group is Grade E. 
This alloy, containing only 1.25% 
tin, has good hot working properties 
in the range 1450 to 1600 F. It is 
used extensively for components 
which may be hot-forged. 


Heat Treatment 


The principal objective of heat 
treatment is to anneal or soften the 
alloys for further cold-working, since 
these alloys cannot be hardened bj 
heat treatment. Generally, the alloys 
are annealed in the temperature rang 


Table 9—Fabricating Properties 


—<, 














Hot Working | Annealing 
Designation Cold Hot Temp. Temp. 
Working Working Range, F Range, F 
Phosphor Bronze, 5% (A) Excellent Poor ap ! 900-1250 
Phosphor Bronze, 8% (C) Good Poor 900-125 
Phosphor Bronze, 10% (D) Good Pie: Livtttcass: 900-1250 
Phosphor Bronze, 1.25% (E) Excellent Good 1450-1600 | 900-1200 
Leaded Phosphor Bronze, 5% (B1) Fair Poor a eae 900-1250 
Special Free-Cutting Phosphor Bronze 
444 (B2) Fair Peer. sete ve 900-1250 
rr 
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9900 to 1250 F. However, a special 
low-temperature anneal is used for 
relief of residual stresses without un- 
duly softening the cold-worked ma- 
terial. Temperatures of the order of 
400 to 550 F are employed for this 
stress-relief anneal. 


Fabricating 


Because of the directional proper- 
ties imparted during rolling, phos- 
hor bronze in sheet or strip form 
can be bent more readily across the 
rolling direction than parallel to 
the rolling direction. This fact has 
caused many fabricating difficulties. 
With simple parts, it is possible to 
select a design in which the more 
drastic bends are made across the 
crain or on a diagonal, thus mini- 
mizing the differences in bending 
characteristics. However, in more 
complicated parts, it may not be pos- 
sible to avoid making severe bends 
with the grain. Typical bending 
properties of several of the alloys 
are given in Table 10. These figures 
indicate that bends in strip can be 
made around much sharper radii 
across the grain than with the grain. 

Bending difficulties may be over- 
come frequently by a change in 
grade or temper. For example, 
spring temper Grade A is the most 
widely used phosphor bronze in the 
form of sheet or strip. While it 
is possible to make a sharp bend 
cross the grain in the lighter gages 
in spring temper, such a bend would 
ause cracking if made with the 
grain. Thus, it might be impossible 
to make a complicated part by bend- 
ing Grade A strip in spring temper. 
If redesign of the part should be im- 
practical, changing the temper or 
grade of the phosphor bronze might 
overcome the difficulty. Since forma- 
bility is a function of the temper, 
changing from spring to hard temper 
would permit sharper bends with the 
grain. However, if Grade A were 
used, the strength would be reduced 
considerably. Im order to retain the 
strength, Grade C could be substi- 
tuted for Grade A. Hard temper 
Grade C has the same strength as 
spring temper Grade A but the 
tormability is better since it has not 
been so drastically cold-worked. This 
le is cited merely to indicate 
‘he manner in which advantage can 
be taken of the variations in proper- 
the various grades and tem- 
Pers. Since there is a right grade and 
temper for each application, the pro- 
ducer should be consulted if difficulty 
is experienced in bending the phos- 
phor bronzes. 
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Table 10—Minimum Permissible Bending Radii for 0.020-In. Strip 














Grade A Grade C Grade D 
Temper P aiel 
/ 
Hard | Spring Hard | Spring Hard Spring 
Across the Grain Sharp Min. | Sharp | in. loin. | Me in. 
With the Grain Li, in. 3% in. | ly in. | V4 in. l@in. over in. 








Table 11—Suggestions for Machining the Nonleaded Phosphor Bronzes 





Type of Tool 


Tool Angles 


Remarks 





Turning Tools 


Top rake angle, 8-12 deg 
Clearance angle, 5 deg 


Lubricant-mineral oil 
containing 10-20% lard oil 








Drills Standard twist drills 





Usually lubricated 





Standard fluted reamers with 7-8 
deg helix angle and 5 deg hook 


Reamers 
angle 


Land clearance, peripheral teeth, | Angles given are for high- 
12-17 deg; side or end teeth, 2-6 
deg; top rake, peripheral teeth, 
10-20 deg; rake, side or end teeth, 


Milling Cutters 


2-3 deg 





Face angle, 144 deg; to 
20 deg; clearance ang 


Radial Thread Chasers 


speed steel tools. For car- 

bide tools, angles for peri- 

pheral teeth should be re- 

duced. 
P take angle, | Lubricant-paraffin oil 
e, 12 deg 











Wire is far more ductile than sheet 
and less difficulty is experienced in 
forming it. Spring temper Grade A 
wire is used for more than 90% of 
the applications in which wire is 
employed. Although the specifica- 
tions call for the material up to 
lf, in. in dia to withstand a bend of 
120 deg., on a radius equal to its 
diameter, most of the manufacturers 
test the coils of wire by making a 
sharp 360-deg bend to insure satis- 
factory fabricating properties. Since 
this bend is more drastic than re- 
quired in making a helical spring, 
little difficulty is experienced in fab- 
rication. Grades C and D phosphor 
bronze are used for only about 5% 
of the wire applications. 

The phosphor bronzes can be 
stamped, formed and deep-drawn 
readily with the same tools which are 
used for cold-rolled steel of the same 
thickness. Adequate lubrication is re- 
quired to prevent the formation of 
tin compounds which can be quite 
abrasive to the tools and dies. 
Adaptability for spinning can be in- 
dicated on a comparative basis. If 
annealed commercial aluminum be 
given a rating of 100, soft temper 
Grade A phosphor bronze will have 
a rating of 74 for shallow spinning 
and 40 for deep spinning. 


Machining 


The wrought phosphor bronzes 
have a single phase structure similar 
to alpha brass. Their excellent cold- 
working properties cause difficulties 
in machining since considerable plas- 
tic deformation occurs and the metal 
is “upset” before the chip is formed. 
The turnings produced in machining 
phosphor bronze in the cold-worked 
tempers are long, tough and quite 
springy. Relative machinability is 
usually based on free-turning brass 
rod to which has been assigned a ma- 
chinability rating of 100. On this 
basis, Grades A, C, D and E phos- 
phor bronze have a rating of 20, 
classifying them with the alloys 
which are machinable with difficulty. 
However, these difficulties can be 
minimized by a proper choice of 
tools, lubricants and speeds. 

Turning tools, for example, may 
have rake angles of 8 to 12 deg. and 
clearance angles of 5 deg. Since the 
long curling chip formed in cutting 
these materials has a tendency to 
weld to the tool, a cutting fluid is 
required which lubricates effectively 
as well as cools the work. A mineral 
oil containing from 10 to 20% lard 
oil is used frequently. Speeds as 
high as are consistent with surface 
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Grade C phosphor bronze contact springs (left) for a series relay similar to that shown at the top. The arrow indicates a phosphor 
bronze hinge-pin retainer which holds a stainless steel pin truve to within 0.001 in. under shock loads up to 2000 ft-lb. (Riverside Metal Co. 


quality are employed with light feeds 
and moderate depths of cut. Gener- 
ally, either high-speed steel or car- 
bide tools are used in the machining 
of phosphor bronze. Choice of the 
type of tool is based on the service 
requirements. High speed steel tools 
are used for short runs while the car- 
bide tools are used for long runs at 
high cutting rates. 

The cold worked tempers are the 
most suitable for milling, shaping, 
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planing, threading and machining 
operations in general. However, the 


presence of internal stresses may 
cause distortion upon machining. In 
a cold drawn rod, the outer layers 
are in tension while the center is in 
compression. Unsymmetrical cutting 
can result in distortion while removal! 
of the outer layers may result in ap- 
preciable lengthening of the rod. In 
a similar manner, distortion might 
occur in the milling of a cold-worked 


flat product. The tendency toward 
distortion will be minimized by 
low temperature anneal at 400 to 5)! 
F. Such an anneal reduces res 
stresses without appreciably affecting 
the strength of the bronze. 
To meet the requirements 0 
greater ease of machining for screw 
machine products and the like, the 
phosphor bronzes are modified by the 
addition of lead. The lead does 0 
enter into solid solution in the bronz 
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but occurs as fine particles dispersed 
throughout the material. These par- 
icles act as chip breakers with the 
‘esult that short chips are formed 
instead of continuous chips, which 
are characteristic of the nonleaded 
loys. One of the more generally 
ysed of the leaded phosphor bronzes 
i; Grade B1. This alloy has a ma- 
chinability rating of 50. It should 
be noted that Grade B1, while hav- 
ing considerably better machinability 


: 


‘han nonleaded phosphor bronzes, is 


still only half as machinable as free- 
cutting brass and, therefore, cannot 
be expected to have machining prop- 
erties equivalent to the latter, a point 
which is frequently overlooked. In 
order to meet higher machinability 
requirements, the special free-ma- 
chining alloy known as Grade B2 or 
444 was developed. This alloy is ma- 
chined as readily as free-cutting brass. 

In the leaded phosphor bronzes, 
the chip breaks rapidly and is in con- 
tact with the tool for a very short 


time. Rake angles and clearances on 
the tools can be held to a minimum. 
In machining these alloys, little 
lubrication is required of the cutting 
fluid, its function being almost en- 
tirely cooling. Low viscosity mineral 
oils or soluble oils can be used as 
the cutting fluids. The speed of 
machining may be as high as prac- 
ticable. However, chatter is more 
severe with leaded than with non- 
leaded alloys, and greater rigidity of 
the machine assembly is required. 





Joining Practice 


Phosphor bronzes are readily 
oined to each other and to most 
ther metals by soft soldering or by 
silver alloy brazing. The nonleaded 
loys can be welded by most of the 
stablished welding practices but the 
carbon-arc, metal-arc and resistance 
methods are generally employed. AlI- 
though phosphor bronzes can be 
joined by gas welding, particularly 
} with the oxyacetylene flame, such 
methods are in less common use than 
electric welding methods. The pro- 
duction of satisfactory welds with 
leaded phosphor bronzes is difficult, 
and these alloys are not generally 
welded. The relative ease of joining 
the alloys by soldering and welding 
is indicated in Table 12. 

For the production of satisfactory 
oints by any of the processes, clean 
surfaces are mecessary. Surfaces 
should be free from dirt, grease and 
il. Scale and oxide must be re- 
moved from the joint area for maxi- 
mum joint strength. 


Soldering and Brazing 


The joining of metals by the use 
of nonferrous filler metal without 
fusion of the base metal is called 


sphor a : 
1 Ce! soldering or brazing. Commonly, 
soldering refers to the use of the soft 
} solders with melting points gener- 
ward ally below 700 F. Brazing refers to 
by 4 ine use of the hard solders which 
550 melt above 1100 F. Phosphor bronzes 
dual Hp an be joined either with soft solders 
ting or with silver alloy brazing materials. 
-he choice of an alloy for soldering 
of J ° brazing depends on such factors 
rew- Mm % cost, strength and ductility re- 
the He Guirec in the joint, operating tem- 
y the Hi) Perature of the part, corrosion resis 
; not ‘ance required and, for some applica- 
onze color of the filler metal. 
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Similar methods are used in both 
processes, the variations being those 
necessitated by the differences in 
melting points of the solders or 
brazing alloys. Joints are generally 
made by flowing the molten solder 
between closely fitted surfaces, as in 
the common lapped joint. 

Heating of the parts for soft 
soldering is accomplished with a 
torch, a soldering iron, or an oven; 
for brazing a torch, a gas-fired fur- 
nace or an electric furnace is used. 

The ordinary lead-tin solders are 
satisfactory for soldering phosphor 
bronzes providing acid fluxes or pro- 


purpose are used. Since acid fluxes 
are corrosive, the residue should be 
removed after soldering by washing 
the part with dilute hydrochloric 
acid. For applications in which it is 
impossible to clean the joint after 
soldering, phosphor bronzes can be 
pretinned. Joints can then be pro- 
duced with rosin or other non- 
corrosive fluxes. 

For stronger joints than those ob- 
tainable with soft solders or for 
applications at elevated temperatures, 
assemblies can be brazed with the 
usual silver brazing alloys. Pro- 
prietary fluxes which are fluid at 








prietary fluxes recommended for the 1100 F are generally used. Since the 
Table 12-——Suitability of Joining Methods 

Silver Carbon- Metal- Oxy- 

Material Soft Alloy | Arc Arc Resistance acetylene 

Soldering Brazing Welding Welding Welding Welding 
Grade A Excellent Good Good Good Good Good 
Grade C Excellent Good Good Good Excellent Good 
Grade D Excellent Good Good Good Excellent Good 
Grade E Excellent Excellent Good Good Fair Good 
Grade B! Excellent Good Poor Poor Poor Poor 
Grade B2 Excellent Good Poor Poor Poor Poor 











Table 13—Some Silver Alloys Suitable for Brazing Phosphor Bronze 











ASTM Flow 
Grade Silver Copper Zinc Other Temperature, F 

4 45 30 ie eee 1370 

5 50 34 16 outed 1425 

6 65 20 a - Sal tieeneas 1390 

7 70 20 15 aes « 1390 

8 80 16 oS 4 Bees as 1460 

(a) 15 80 33 5 phosphorus 1300 

(a) 50 15.5 16.5 18 cadmium 1175 








(a) Proprietary. 
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brazing temperatures are within the 
annealing range for phosphor bronze, 
joints should be made as rapidly as 
possible to avoid undue softening of 
the material. Brazing speed may be 
increased by the use of pre-brazed 
phosphor bronze, which is a recent 
development. 


Carbon-Arc Welding 


Phosphor bronzes are welded 
readily by the carbon-arc method. 
Direct current is used and the work 
is usually positive. Uncoated welding 
rods with a considerably higher phos- 
phorus content than the base metal 
are used to compensate for losses due 
to vaporization of phosphorus under 


the high temperature of the carbon 


arc. A moderately long arc on the 
filler metal is recommended to pro- 
duce the most satisfactory welds. 


Metal-Arc Welding 


Metallic-are welding is probably 
the most suitable method of welding 
phosphor bronzes. In this method a 
coated phosphor bronze welding rod 
is used as one electrode, the work 
being the other, and the rate of de- 
position of the weld metal is depen- 
dent on the current used. Although 
thin stock can be welded without 
preheating, it is desirable to preheat 
heavier gages to a temperature of 
300 to 400 F to increase weld sound- 
ness. Preheating to the lowest pos- 
sible temperature consistent with the 





Various small parts are formed from phosphor bronze strip. (Scovill Manufacturing Cc.) 


formation of good welds is desirable 
to insure the rapid cooling necessary 
to prevent cracking. If the preheat- 
ing temperature is too high, the 
welds may show excessive porosity. 
A similar effect might occur if the 
filler metal is deposited at too high a 
temperature. For maximum strength 
and ductility, the deposit is peened 
at temperatures of the order of 900 
F after welding. 


Because of good electrical properties and resistance to arcing, phosphor bronze is widely 
used for switch parts. (Scovill Manufacturing Co.) 




















































































Resistance Welding 


Resistance welding of phosphor 
bronzes is increasing in popularity. 
Because of the good conductivities of 
these alloys, welding machines must 
have sufficient electrical capacity to 
complete the weld in a minimum 
time interval. Long heating periods 
result in the heating of too large an 
area with excessive oxidation and the 
possibility of distortion of the ma 
terial. Phosphor bronzes are resis 
tance welded by procedures similar t 
those used for welding low-carbon 
steel. Over-heating and use of ex. 
cessive pressures must be avoided 
since phosphor bronzes are hot shott. 


Oxyacetylene Welding 


Of the available gas welding 
processes, the oxyacetylene flame 's 
most frequently employed for joining 
the phosphor bronzes. Its advantages 
lie in the high flame temperature anc 
the variety of atmospheres which can 
be obtained. A strongly oxidizing 
flame is used in pre-heating an¢ 
welding, the gaseous mixture being 
adjusted after melting the base meta! 
to maintain a bright surface on the 
liquid in the joint. The welding r0¢ 
contains less phosphorus than 1s used 
in rods for carbon-arc welding, an¢ 
a suitable flux is employed. How- 
ever, gas welding is not generally 
used except for repair work because 
slow cooling rates combined with 
high shrinkage may result in crack 
ing. 
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Welding Rods 


Welding rods are generally sup- 
plied in Grades A, C and D. The 
‘ods contain the same quantity of tin 
as the corresponding wrought alloy 
but higher phosphorus content. 
They can be coated or uncoated. 
Grade A is used for general purpose 
welding by the carbon-arc and 
metal-arc methods. Grade C has 
higher hardness and strength and is 
suitable for welding bronze, brass 
and steel. Grade D is used for build- 
ing up worn machine parts and for 
high voltage carbon-arc welding of 
electrolytic copper. 


¥ some of the many parts 
produced from phosphor 
bronze sheet and strip. 
(Scovill Manufacturing Co.) 








Surface Finishing 


Mechanical and Chemical Cleaning 


During fabrication, phosphor 
nzes become coated with oils, 
greases, dirt, metallic particles and 
nil These alloys are 
eaned in the same manner as other 
pper alloys and no unusual prob- 
ems are involved. The choice of a 


pre ducts. 


method depends on the size and 


juantity of the parts to be handled. 
small parts can be cleaned by abra- 
sive tumbling. This operation re- 
burrs from previous machin- 
ng operations, frees the parts from 
ind dirt, and may work harden 
‘he surface. To improve the surface 
ppearance, tumbling can be fol- 
by ball burnishing in a suitable 
The highest luster obtainable 
1 batch operation is achieved in 
nanner. Larger pieces can be 
by sand-blasting, an opera- 
hich produces a dull, rough- 

nish suitable for lacquering. 
of the most generally used 
s of cleaning is agitation in a 
mtaining an alkali. Proprie- 
xtures of caustic soda, potash, 
tates, silicates and similar al- 
Kalies together with organic emulsi- 
liérs and synthetic wetting agents, are 
most commonly. The bath is 
“iolently agitated to loosen the dir: 
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while the alkali saponifies the animal 
or vegetable oils and emulsifies the 
mineral oils, thus removing the soil 
from the surface of the work. The 
solutions usually contain from 4 to 3 
oz of cleaner per gal of water and 
the bath is operated at temperatures 
ranging from 170 to 190 F. 
Electrolytic cleaning makes possi- 
ble the cleaning of many parts for 
which hand scrubbing is not suitable. 
Alkali cleaners similar to those used 
in the mechanical cleaning method 
are used. However, no emulsifiers or 
wetting agents are included in the 
mixture. The work can be made 
either the cathode or the anode in the 
cell, although the operation is fre- 
quently conducted in two stages. In 
the first, the work is made the 
cathode with the objective of obtain- 
ing a rapid evolution of gas on the 
surface to assist in rapid cleaning. 
For this stage of the process, 4 to 6 
oz of cleaner per gal are used with a 
bath temperature of 160 to 200 F. 
After rinsing, the work is transferred 
to a second bath in which it is made 
the anode for final cleaning. This 
bath contains from 4 to 12 oz of 
cleaner per gal and is operated at the 
same temperature as the cathodic 
bath. In a system of this kind, the 
first cleaner removes most of the soil, 


while the second remains relatively 
free from grease and dirt. The op- 
erating temperature of the bath is 
determined by the degree of tarnish- 
ing which is permissible. Tarnish 
resulting from alkaline cleaning can 
be removed by immersion of the part 
in dilute hydrochloric or sulfric acid 
followed by rinsing and drying. 

Solvent cleaning can be used par. 
ticularly on screw-machine parts to 
remove the cutting oil. The material 
is immersed in a suitable solvent, 
usually a low-boiling mineral oil 
fraction. The bath is operated at 
low temperatures of the order of 120 
to 140 F. Solvent cleaners provide 
only physical cleanliness. If chemical 
cleanliness is required, as for plating, 
cleaning with an alkali cleanser must 
follow. 

Vapor cleaning, generally with 
trichlorethylene as the solvent, is a 
rapid method of removing oils from 
the surface of a part. The material 
to be cleaned is placed in a suitable 
chamber in which the solvent vapor 
is condensed. The condensate re- 
moves the oil from the surface and 
leaves the material clean and dry. 


Pickling 


If phosphor bronze is heated in 
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an oxidizing atmosphere, the surface 
becomes coated with a film of oxide, 
the thickness depending on the tem- 
perature and time of exposure. To 
prepare the metal for subsequent op- 
erations, such as soldering or weld- 
ing, or to improve surface appear- 
ance, pickling may be required. Oils 
Or grease interfere with proper re- 
moval of the oxide film and the part 
must be cleaned before pickling. 


The usual pickling solution is 
dilute sulfuric acid and the bath is 
normally operated at 125 to 150 F. 
If the solution is too strong or too 
hot, the metal may be pitted. Pitting 
may result also if the material is im- 
mersed in the bath for an extended 
period of time. Suitable operating 
conditions can be determined quickly 
by trial. 

The presence of red stains on the 
surface of phosphor bronze is the 
most common defect resulting from 
pickling. There are two sources of 
this defect. Cuprous oxide is slightly 
soluble in sulfuric acid and may re- 
main on the surface. If the stains 
are the result of cuprous oxide de- 
posits, they can be removed with a 
ferric sulfate or sodium dichromate 
pickle. Staining may result also if 
metallic iron or steel are present in 
the F sete solution. Since iron is 
anodic to copper, copper can be 
plated out on the work, causing red 
stains. Such stains might require a 
nitric acid dip for removal. 

After pickling, the metal must be 
thoroughly rinsed to remove all 
traces of the pickling solution before 
drying. Unless all traces of acid are 
removed from the work, the surfaces 
will show acid stains. 





Key element in an aircraft landing gear position indicator is the tiny spiral spring (A) 


made of 0.005-in. dia phosphor bronze wire. 


The spring serves to return the solenoid- 


operated indicator card to the neutral position after the actuating coils are demagnetized. 

Commercial laundry flat-work presses utilize phosphor bronze barrel springs (B) to pro- 

vide the padded roll surface with a resilient backing. The springs must function satis 

factorily under constant flexure in the hot moist atmosphere of the steam chest. (Riverside 
Metal Co.) 


Plating 


The excellent corrosion resistance 
of the phosphor bronzes makes pro- 
tective coatings on them unnecessary. 
However, for certain applications, es- 
pecially for decoration, phosphor 


bronzes can be plated with gold, sil 
ver, nickel or chromium. Providing 
the parts to be plated are thoroughly 
clean, no difficulties are experienced 
in plating with these metals. For the 
usual application a light deposit is 
all that is required. 





Applications of Phosphor Bronzes 


A complete discussion of the ap- 
plications of phosphor bronzes would 
require many pages, but a brief de- 
scription of some of the uses to 
which these alloys have been applied 
may assist the materials engineer in 
deciding where the phosphor bronzes 
fit into his program. 

Some typical applications are: 


Mechanical and electrical springs 
Fourdrinier wire 

Rifle nuts 

Diaphragms and bellows 

Bridge bearing plates 

Gears and pinions 

Bearings and bushings 
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Because of several outstanding 
characteristics, the phosphor bronzes 
are widely used for springs: 


1. The elastic properties are excel- 
lent. In some tempers, the phosphor 
bronzes may have elastic limits as 
high as 90% of the tensile strength. 
Competing spring materials have 
failed to replace phosphor bronze in 
many applications because of lower 
elastic properties. 

2. The excellent resistance to al- 
ternating stress, particularly under 
corrosive conditions, leads to numer- 
ous uses. 

3. The good electrical properties 


combined with resistance to sparking 
make the phosphor bronzes valuable 
for current carrying springs where 
arcing may occur. Spring applic 
tions are legion. For flat springs, 
Grade A and Grade C are used if 
the majority of applications. These 
include contact springs in commun 
cation and power transmission sys 
tems, binding posts of the spring-clip 
type, relay springs, motor control de- 
vices, radio and television tube 
socket contacts, and clock springs, 
mention a few applications. In wilt 
form, spring temper Grade A is used 
most widely while Grades C and D 
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count for less than 5% of the 
‘otal. Wire is used for the produc- 
‘ion of tension, torsion and compres- 
sion springs of many types and sizes. 
The Bourdon tube used in pressure 
sages is an example of tubing func- 
tioning as a spring. Phosphor bronze 
Bourdon tubing is used in gages for 
measuring pressures up to 1000 psi. 


About 1/5 of the phosphor bronze 
wire produced is used in the manu- 
facture of fourdrinier screens. Most 
types of paper are made by running 
, suspension of cellulose fiber, to- 
gether with filler and sizing material, 
over a traveling endless belt of wire 
screen on a fourdrinier machine. The 
mixture is dewatered by suction while 
it travels on the belt, and a continu- 
ous sheet of wet paper leaves the 
belt at the other end. The require- 
ments of a material to be used in 
this application are severe. The wire 


used for fourdrinier screen must 


have good elasticity to withstand the 
bending due to running over the 
rollers at high speed but at the same 
i Me time must resist stretching, it must 
esist abrasion from the suction box 


(Ay and corrosion fatigue in contact with 


ntis. 
side 











Table 14—Typical Uses of Phosphor Bronzes 








Designation Form Uses 
Sesip. ieee, Relay springs, electrical contacts, diaphragms, bel- 
plate lows, clutch disks, lock washers, chemical hard- 
ware, bearing plates 
Phosphor Bronze, 5% (A) | Rod Shafting, welding rod, valve stems, bolts and nuts, 
pump parts 
Wire Springs, snap fasteners, cotter pins, wire rope 
Tubing Bourdon tubing, sleeve bushings 





Phosphor Bronze, 8% (C) 








+ 


Phosphor Bronze, 10% (D) 


Strip, sheet, 


Extra-strength springs, diaphragms, bellows, lock 








Phosphor Bronze, 
1.25% (E) 


Leaded Phosphor Bronze, 


5% (B1) 


Special Free-Cutting Phos- 
phor Bronze 444 (B2) 


plate | washers, clutch disks, chemical hardware 
Rod | Welding rod, gears, pinions, chimerods, marine parts 
Wire High-strength springs, fourdrinier wire, welding 
wire, Cotter pins 
Tubing Bourdon tubing, sleeve bushings 
arp enest, | Extra-strength and resilience springs, heater bars, 
plate | bearing plates, bridge and expansion plates _ 
Rod | Rifle nuts for rock drilling equipment, gears, pinions, 
bushings, welding rod 
Wire High-strength springs, welding wire, electrical con- 
tacts 
en High-conductivity light-duty springs, electrical con- 
plate tacts, pole-line hardware, flexible hose 
Rod Hot forgings 
Wire Signal wire 
Stri Formed parts with punched holes 
Ro 


Stri 


Ro 





Screw machine products, pinions,small gears, bearings 


— nd 


Gears, pinions, washers 


Bearings, bushings, screw-machine products, shafts 








Becouse of flexibility, long life and resistance to vibration, Grade E phosphor bronze is widely used for metal hose. 
from 7/16-in. O.D. by '/4-in. 1.D. to 5-in. O.D. by 3%,-in. 1.D. (Revere Copper & Brass, Inc.) 





Sizes shown range 
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sulfite liquors and other paper-mak- 
ing chemicals, and it must be fine 
enough to permit the weaving of 1 
screen with the maximum percentage 
of open spaces to facilitate draining 
of the wet pulp. Annealed Grade C 
and Grade F (61% tin) phosphor 
bronze wire, 0.010 in. in dia have 
been outstanding in this application. 
Other uses for phosphor bronze wire 
include snap fasteners, cotter pins, 
wire rope, electrical contacts and 
welding wire. 

With the exception of the leaded 
alloys, the largest use of phosphor 
bronze rod is in the production of 
rifle nuts for compressed air drilling 
equipment. These nuts, which are 
produced in sizes up to 3], in. in 
dia, must stand up under very severe 
conditions. Since a stoper, for ex- 
ample, may operate at speeds up to 
2000 strokes per minute, the rifle 
nut which serves to impart a twisting 
motion to the drill and is a key part 
in the operating mechanism must 
have high resistance to impact, good 
abrasion resistance toward such ma- 
terials as sand, silica dust and various 
metal dusts, corrosion resistance to- 
ward salt water and various acid 
mine waters, and good fatigue prop- 
erties. Of all materials tried for this 
application, Grade D phosphor 
bronze has been found most satis- 


factory. Other uses for rod are bolts, 
nuts, pump parts, gears and pinions, 
and hardware. Grade E, the only 
alloy of the group which has satis- 
factory hot working qualities, is used 
frequently in rod form in the pro- 
duction of hot forgings. 

The excellent fatigue properties of 
phosphor bronzes are the basis for 
their wide use as diaphragms and 
bellows. The ‘voice’ of the steam- 
ship foghorn is controlled by a dia- 
phragm constructed of thin metal 
disks riveted together at the center. 
This diaphragm vibrates at the rate 
of 200 to 400 times per sec to con- 
trol the blast of air which causes 
the horn to “speak”. The dia- 
phragm must stand up in a salt- 
ladened atmosphere under rapidly 
alternating stresses and be ready to 
function instantaneously. Phosphor 
bronze has been widely used for 
these diaphragms. Such diaphragms 
made from very thin corrugated disks 
are used also in altimeters and air 
speed indicators. Applications of 
bellows range from those used in 
large oil-filled transformers to con- 
trol the expansion of the oil to the 
“Iron Lung’, in which a phosphor 
bronze bellows simulates actual 
breathing. 

Phosphor bronze bearing plates 
are installed between bridge spans to 


Bellows, made of Grade A phosphor bronze, used to pump air in the “Iron Lung". This 


bellows simulates actual breathing, and the ‘‘full size lung’’ has a maximum air displace- 


ment of 72 cu in. per movement. 
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(Revere Copper & Brass, Inc.) 





permit free movement during the ¢,. 

ansion and contraction of th 
bridge. These alloys are selected fo, 
the purpose because they resist sep, 
ing and deformation under the high 
loads involved. Among other uses of 
flat products are roll-inserts in m). 
chines producing corrugated pape; 
perforated plates for sieves to |. 
used under corrosive condition; 
clutch plates for aircraft engine 
lock washers, and chemical hardwar. 

Annealed Grade E__ phospho, 
bronze is used widely for flexib; 
metal hose because of good flexi. 
bility, resistance to vibration, an 
resistance to expansion and contrac. 
tion caused by sudden temperatur 
changes. This grade is also used for 
pole-line hardware such as cabk 
clamps, U-bolts and nuts. 

Since the phosphor bronzes hay 
low coefficients of friction with mos 
other metals, they find considerab\ 
application in bearings and bushing: 
Although Grades A and C find sonx 
uses in this field, the leaded alloy: 
are employed most frequently. Othe: 
uses of the leaded alloys includ 
screw machine products for applic: 
tions under severely corrosive condi 
tions. 

These are some of the more com. 
mon applications of phosphor 
bronzes. Their good fatigue proper. 
ties, excellent corrosion resistance 
high strength and ductility will sug 
gest other uses to the materials eng 
neer seeking the right material for : 
severe application. 

This manual is not intended | 
supply the answers to the — of 
fabricating the phosphor bronzes but 
rather to give the engineer a picture 
of the properties, characteristics and 
potentialities of these materials. A 
material can prove satisfactory for a 
given application only if it is engt- 
neered properly. This means, in the 
case of the phosphor bronzes, selec 
tion of the right grade and the right 
temper for the application. Such 
selection can be made only by con 
sulting the producer of the bronze 
and being guided by his recommen: 
dations. 


Acknowledgments 


The following organizations, 
through their literature and persona! 
help, have assisted greatly in the 
preparation of this manual. 


American Brass Co. 

Bridgeport Brass Co. 

Chase Brass and Copper Co. 
Copper and Brass Research Assn 
Phosphor Bronze Corp. 

Revere Copper and Brass, Inc. 
Riverside Metal Co. 

Scovill Manufacturing Co. 
Seymour Manufacturing Co. 
Sherman & Co. 

Tin Research Institute, Inc. 


MATERIALS & METHODS 























Sa 


Si 


qc 





Un 





NUMBER 214 MATERIALS: 
September, 1951 Stainless Steel 


High Temperature Properties of Stainless Steel Tubing 


Th he data in this table will be use*ul to the engineer whose process or product involves operation at elevated temperatures. According to The Carpenter Steel 
Co.'s metallurgists, who prepared this table from a number of sources, average values are generally given. Although specific results at a given temperature may 
ary in full-scale commercial applicaticn, the table should be useful as a general guide to the proper selection of material. 





6 hO|lU a | Bar ves 
Temp, | C#10 | 309Cb=330 310 316Cb=317 | | 430 
F C#20 Similar | Similar 443 Similar 


Similar 





32/212 | 9. 
Mean Ccef. of Exp. in 32/600 9. 
Millionths In. per °F over 32/1000 10. 
Temp. Ranges Shown 32/1200 10 
32/1500 
32/1800 























Safe Scaling are = 
Cont. Serv. in Oxidizing sn 1650 
Atmos., F 








64 
61 

56 

| | | | 49 

Short Time Ult. Ten. Sir., | 42 
1000 Psi | | ; | | 33 
25 

20 

16 














Stress (in 1000 Psi) Causing 
1% Creep in (a) 10,000 
Hr; (b) 100,000 Hr 








Stress (in 1000 Psi) Causing 
Rupture in 1000 Hr 


Embrittling Grain Growth: : | 
Yes or No No No No No No No No 
Temp. Range, F Sota Under 1800 | Under 1800 | Under 1800 | Under 1800 | Under 1800 | Under 1800 Under 1800 

















Melting Point, F vies 2550/2650 2550/2650 | 2550, 2650 2500/2550 | 2550/2600 | 2550/2600 | 2600/2750 








Res. to Intergranular 

Carbide Prec.: 

Shek Tiss Ban. te Sabie 67 | | 5 Poor Good Good | Excellent 
Exp. to Cont. Serv. in 


Sens. Temp. Range Ada | “ai Poor Good Good Excellent 





3 9.3 15.1 
8 12.8 15.2 


Ther. Cond., Btu/Sq Ft/Hr/ | 3 9.4 9.: 
F/In, 8 .§ 12. A 12 








| Spe cific Heat, Btu/Lb/°F | , 0.12 . 0. 12 0.12 0.12 | 0.11 








Courtesy The Carpenter Steel Co., Alloy Tube Div. 








“controlled materials’. 





Carbon, Alloy and Stainless steel tubes are defined under CMP regulations as 
As such, they are critical materials. Not being a 


mind reader, “Mr. Tubes”—your B&W Tube Company representa- 
tive—needs a close look at the following facts in order to 


supply the available tubing most economically suited to 
your requirements, 


contract numbers. 





Executive Offices: Beaver Falls, Pa. 
General Offices and Plants 


Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio—Welded Carbon Steel Tubing 

Sales Offices: Beaver Falls, Pa. 
Houston 2, Texas . Los Angeles 15, Calif. . 
Philadelphia 2, Pa. * St. Lovis 1, Mo. 


Syrocuse 2, N. Y. ° Toronto, Ontario ° 
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T All related CMP author- 
izations and government 


THE BABCOCK & WILCOX TUBE COMPANY 


* Boston 16, Mass. * Chicago 3, iil. 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, 
New York 16, N. Y. 
* Son Francisco 3, Calif. 
Tulsa 3, Okla. 


2 Any acceptable alter- 
nates in type, finish, com- 
position, and size. 


O 


3 Abrief, informative de- a 4 A description of the 
scription of your intended (ie) end-use, exact as to prod- 
fabricating methods. yes uct and its service. 








Mich. 
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MATERIALS & METHODS 





NUMBER 215 


September, 1951 


MATERIALS: 
Rubber 


Swelling and Tensile Characteristics of Crude Sponge Rubber 
Immersed in Common Oils and Solvents 





Oil or Solvent 


Increase in Volume after 30-Day 
Immersion at Room Temp., % 


Loss in Tensile Strength after 
30-Day Immersion, % 








Water 

Steam (after 8 Hr) 

Ethyl Alcohol 

Methyl Alcohol 

Amyl Alcohol 

lsopropy! Alcohol 
Acetone 

Methyl Ethyl Ketone 
tBenzol 

tToluene 

tXylene 

tNaphtha 

Glycerin 

tChloroform 

tCarbon Tetrachloride 
Clorox 

tButyl Acetate 

Ethyl Acetate 

Ethylene Glycol 
Diethylene Glycol 
tChlordane 

Dibutyl Phthalate 
tCarbon Bisulfide 
TEthylene Dichloride 
tTurpentine 

tParaffin Oil 

Cotton Seed Oil 
tlinseed Oil 

tMotor Oil SAE 30 
TASTM Oil No. 1 
TASTM Oil No. 3 

Acetic Acid 5% 

tAcitic Acid Conc. 
Hydrochloric Acid Dilute 
tHydrochloric Acid Conc. 
Sulfuric Acid Dilute 
tSulfuric Acid Conc. 
tNitric Acid Dilute 
TNitric Acid Conc. 
Sodium Hydroxide 3N 
Sodium Hydroxide Dilute 
Ammonium Hydroxide Dilute 
Ammonium Hydroxide Conc. 





0-25 
25-75 
0-25 
0-25 
0-25 
0-25 
0-25 
25-75 

75 or greater 

75 or greater 

75 or greater 

75 or greater 
0-25 

75 or greater 

75 or greater 
0-25 

75 or greater 
25-75 
0-25 
0-25 

75 or greater 
0-25 

75 or greater 

75 or greater 

75 or greater 

75 or greater 
25-75 
25-75 

75 or greater 
25-75 

75 or greater 

75 or greater 

75 or greater 
0-25 

75 or greater 
0-25 

75 or greater 
0-25 

75 or greater 











“Immersed for one week. 


+ Crude sponge rubber not recommended for use in contact with these substances. 


This table adapted from data published by the § ponge Rubber Products Co. 


— S| ~~ wr hw Oe 



















-— VERYTHING’S going up. Everything, 
a that is, except the cost of power. Fuel 
is up. Labor is up. Equipment cost 
is up. But not the cost per delivered kilowatt- 
hour. 


Power plant engineers let you in on the se- 
cret: “It’s a principle,” they say, “the higher 
you raise steam temperature and pressure, the 
more power you get per pound of fuel.” 


But there’s an added factor in this seemingly 
simple formula. For already, boiler pressure- 
temperatures have been pushed up until the 
steam lines glow red; and that calls for supply- 
ing feedwater under conditions that are some- 
thing special. Look, for example, at the heater 
pictured here. 


[t contains more than 400 metal tubes, total- 
ling 5 miles in length. Every minute, the heater 
rams 1000 gallons of 450°F. water into the 
thirsty maw of the main boiler at a pressure 
of 3,200 pounds per square inch. 


So there, Mr. Designer, is your problem. To 
find a material to make those thin-wall tubes 
with the strength to stand such temperatures 
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and pressures... plus a few extras for good 
measure: 


Tubes must be elastic, to shrink and swell in 
tune to the steel tube sheets; possessed of high 
heat transfer properties, an extremely low cor- 
rosion rate, erosion-resistant, and easy to weld. 


The designers who faced those eight “musts” 
found their answer in one metal: Monel, one 


of the family of INCO Nickel Alloys. 
What of the Metal Problem facing You? 


Could one or another of the Inco Nickel Alloys 
help you solve it? Very possibly. Write us 
about it. Under present conditions, so much 
Nickel is needed for defense work that we have 
to stretch our production to cover the most 
essential needs for INCO NICKEL ALLOYS 
But we are ready right now to help you with 
ideas and suggestions for your present produc: 


tion and future planning. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


Nickel Alloys 


Theol mate 


MATERIALS & METHODS 
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for Molded Automotive Parts 


“Built for the years ahead,” °51 Fords are extra 
husky and handsome. Their visible plastic parts 
must have lasting beauty and strength—and 
Piexicias V acrylic plastic molding powder meets 
the requirements. Inside and outside cars, and 
inside and outside the automotive inddisteyge 
PLExIcLas V molded parts have beauty, diménsig 
stability, and outstanding resistance to heatg 

and weather. Write for our booklet sho 
typical parts molded from PLExiGLas acrylic pla 
molding powders. 


CHEMICALS FOR INDUSTRY 





ROHM ¢& HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Priexictas is a trade-mark, Reg. U. S. Pat. Off. and in principal foreign countries 
Canadian Distributor: Crystal Glass & Plastics, Ltd 


130 Queen's Quay at Jarvis Street, Toronto, Ontario, Canada 








New Materials 
and Equipment 





Plastic Replaces Metal Used for Decorative Purposes 


Metallic acetate, a product of Coating 
Products, Inc., New York City, is said to 
be an effective substitute for metals used 
for decorative purposes. A plastic material 
which looks like metal and possesses a 
mirror-like finish, the acetate offers con- 
siderable cost reduction. 

Applications have been found for the 
material in radio set manufacture where 
a gold metallic acetate has been substituted 
for metal on the grill. The acetate is 
laminated to board to look like the origi- 
nal metal it replaces. Since the original part 
had no functional role other than decora- 
tive, the effect is the same with the excep- 
tion that a critical material néed not be 
used. Another example is the juke box. 


The company reports that one of the 
largest manufacturers of juke boxes is 
now utilizing metallic acetates as an ideal 
substitute. The interior of the cabinet was 
formerly lined with a high finish metal. 
Today, the same results are achieved with 
an embossed silver metallic acetate. All 
around the record mechanism, a solid 
mirror-like interior reflects the same vis- 
ual impression without the use of essential 
materials 

Still another usage of the new material 
is in the name plate and metal sign fields. 
Since the plastic can be laminated to heavy 
board, a quality of rigidity is obtained and 
another helpful substitution is accom- 
plished. 
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This grill used in radio set manufacture 
uses metallic acetate to replace critical 
metal. 








These bronze bearings ramge from a min- 
ute size up to sizes as large as 24 in. in dia. 


Improved Bronze Bearings Announced 


An enlarged and improved line of 
bronze bearings and bushings has been 
announced by Bronze Bearings, Inc., Cran- 
ford, N. J., which range from small sizes 
no bigger than the end of one’s finger up 
to sizes as large as 24 in. in dia. 

Finishes ranging from an accurate ma- 
chine finish for precision application to a 
semi-finish for rough work are now avail- 
able, and the parts can be economically 
produced in any quantity from a single 
bearing to as many as a thousand or more. 


An outstanding feature of these bear- 
ings is that they are cast in the company’s 
own foundry from rigidly controlled bear- 
ing metals (of the proper type for the 
particular use) that have under rigid 
tests proved their quality. They also are 
said to incorporate special lubrication de- 
signs that would meet individual require- 
ments. 

Flanged types of bearing and bushings 
are provided not only in all finishes, but 
also with special flanges, to order. 





Heating Unit Designed for Treating Torsion Bars 


Currently being used in various large 


lefense plants for heat treating 77-in 


torsion bars for light; medium and heavy 


irmy tanks, the new heater offered by 
Frank C. Cheston Co., 30 Church St., 
New York 7, is said to eliminate diameter 
loss due to scaling and decarburization 
ind to give constant Rockwell readings 
throughout the length of the bar, per- 
mitting heat treating operations on a 
nachine shop floor without heat blast, 
fumes or grime. 
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Used for bringing 1- to 21/-in. dia bars 
to 1600 F, in heating periods ranging 
from 1 min, 30 sec to 4 min, the unit 
can also be used for annealing bars be- 
tween draws, heating for straightening 
bars, heating for making bolts, rivets, etc. 

Equipped to handle bars of any dia- 
meter from ¥ to 21/4 in., any length from 
4l4, to 30 ft, in temperature ranges from 
200 to 2200 F, the unit is said to offer 
a heating cost approximately 70% below 
any other method. 





This torsion bar heater will handle bars 

of any diameter from 3 to 24> in., an) 

length from 4 to 30 ft., in temperature 
ranges from 200 to 2200 F. 
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These bronze steel-backed bearings are 
available in a range of sizes to fit specific 
ap plications. 


Bronze Steel-Backed Bearings Made by New Process 


Bronze steel-backed bearings combining 
both strength and lightness are now avail- 
able for heavy-duty applications, especially 
those involving temperature extremes, 
from Beauideal, Inc., 867 S. Water St., 
Saginaw, Mich. 

Produced by a new, nonmechanical 
bonding process, the bronze of the bearing 
adheres absolutely to the steel backing, 
and tests have proved that the bond be- 
tween the bronze and the steel is impos- 
sible to break. Steel-backed bearings were 
cut and straightened. After straightening, 
one end was held in a vise while the 
opposite end was twisted until the piece 


broke. The result (as shown in the photo) 
was that the bronze checked, but at no 
point was there indication of a separation 
between the bronze and the steel. 

Bearings, using a steel such as Nitralloy 
combined with a high leaded bronze, can 
be heat treated to a temperature of 1100 
to 1200 F. Using a long grain bronze, 
processing can be accomplished to 1500 
to 1600 F. 

Used extensively at the present time in 
military production of planes and tanks, 
the bearing’s light bronze wearing surface 
is claimed to lessen the possibility of ex- 
trusion under heavy loads. 





Self-Locking Fastener Reduces Labor Costs 


A new one-man expansion sleeve type 
fastener has been announced by Square 
Tool & Die Co., Chicago Drillet Div., 
1550 N. Fremont St., Chicago 22. 

Created to reduce labor costs, this fast- 
ener is said to be radically different in de- 
sign from any other. Primarily it elimi- 
nates the second man required in inserting 
and tightening up conventional bolt and 
nut, as it has no nut. 

The bolt is simply inserted in the hole 
and a pneumatic tool drives it through the 
sleeve and expands six prongs at _ the 


sleeve’s bottom. This forms an extremely 


tight grip which cannot work loose duc 
to vibration. The bolt head automatically 
countersinks itself below the wood surface, 
thereby eliminating the possibility of rip- 
ping and tearing of materials caused when 
passing over exposed bolt heads. 


This fastener is made in sizes from Vz t 
1 in. in dia, lengths from 1 in. up, and 
u ith he + gGkare, round, flat or slotted 
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New Materials Offer Variety of Applications 





These parts represent typical application 
of the new phenolic impact 
material. 


molding 


A new, hard, fibrous material developed 
especially for electrical insulation applica- 
tions requiring a minimum water absorp- 
tion rate has been announced by Roge? 
Corp., Manchester, Conn. The new prod- 
uct is Duroid 800 

One of a series of fibrous materials 
evolved by the company to bridge the gap 
between high insulating board 
and laminated phenolic, Duroid 800 is 
said to be physically stronger when wet 
than dry. It has a water moisture absorp 
tion rate substantially 


quality 


lower than 25% 
per 24-hr immersion and retains its di- 
electric strength under moist conditions 
It is springy, rigid and homogeneous, 


designed primarily for flat punched in 
sulating parts. 

RX-429, a phenolic impact molding 
material with relatively high impact 
strength, has also been announced by 
Rogers Corp. The material can be auto 
matically preformed on any standard tab- 
letting machine, and preforms can be held 
to close tolerances. RX-429, which is 
said to have a fast rate ef cure, can be 
compression, transfer or plunger molded 
Typical properties include: apparent den 
sity, 38 (min); strength, 
22,000 psi (min); izod impact strength 
(milled notch in side), 0.8 ft-lb per in 
of notch (min) 


compressive 





Metal Primer Prevents Rust 


Gensco Chemical Div., General Steel 
Warehouse Co., 1830 N. Kostner Ave., 
Chicago 39, has announced a new chemi- 
cal development in industry's fight against 
rust. Rustygon, a prime coat for metal 
surfaces, is a chemical that dissolves and 
prevents rust. No oil is used in_ its 


manufacture, and its coefficient of expan 
sion and contraction being similar t 
metal, is said to permit it to move with 
the metal and avoid the cracking and 
blistering caused with ordinary oil bas« 
paints. 

The primer can be applied with a rag, 
brush, spray or by merely dipping an 
object, and it penetrates all of the minute 
pits and surface irregularities, sealing off 


all of the rust and preventing future rust 
growth 
Surface coverage attained is approx! 
mately 1200 sq ft per gal, and it can 
stand several days prior to painting. It 
can be applied to wet as well as to dry 
surfaces with equal effectiveness; it dries 
quickly, and is generally ready for the 
final paint coat within an hour. 
(More News on page 122 
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The widespread use of N-A-X HIGH-TENSILE steel in 
transportation equipment emphasizes two vital 
characteristics of this high-strength low-alloy steel. 


1. Strength with less deadweight. N-A-X HIGH- 
TENSILE steel reduces deadweight . . . of great 
importance in transportation equipment and 
military vehicles. 


Exceptional durability. N-A-X HIGH-TENSILE 
steel, with its high strength and toughness, has 
proved greater resistance to fatigue and 
impact at normal and sub-zero temperatures. 
Its inherent structure and composition greatly 
reduce the effects of abrasion and corrosion. 


The response of N-A-X HIGH-TENSILE steel to severe 
cold-forming operations and its excellent weldability by 
electric arc or resistance, atomic hydrogen or heliarc, and 
all other processes, are added important characteristics 
of N-A-X HIGH-TENSILE steel. 


The “Eager Beaver” 


The use of low-alloy, high- 
strength steels in military equip- 
ment assures longer life with 
less deadweight. 


NS | | NATIONAL STEEL ug SORPERATION 
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Microcast 


assures performance 
SAVES Machine tools, Man power 





Performance-Proved Solution 
to Many Defense Problems 


THE MICROCAST PROCESS of precision 
casting provides the rapid, completely sat- 
isfactory answer to many of today’s pro- 
duction-for-mobilization problems. Micro- 
castings mean substantial savings in criti- 
cal materials and man power. Tooling is 
simplified and inexpensive, with tool 
breakage eliminated. Today, too, there’s 
a wider design latitude and alloy choice 
with Microcastings than ever... thanks to 
the performance-proved experience of 
World War II and ever since. 





























Microcast nozzle partitions in a 
diaphragm assembly on 


General Electric J-47 jet engine 


Virtually every leading jet aircraft engine 
manufacturer uses Microcast power blad- 
ing. Design engineers of these revolution- 
ary power plants know Microcasting’s 
outstanding advantages . . . features that 
may well fit into your present production 
program. Better write today for full infor- 
mation. 


/ 224 East 39th St., New York 16, New York 


MICROCAST 715 East 69th Place, Chicago 37, Illinois 
The precision process originated 
by Austenal Laboratories, inc., 
for the production of castings of 
intricate design using the high 
melting point alloys where sur- 
face smoothness and dimensional 
uniformity are mandatory, re-~ 
quiring little or no machining. 


MICROCAST TRADE MARK REG. U.S. PAT. OFF, 
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Liquid Accelerator Gives High 
Physical Properties to Casting 
Resins 


Casting resins can now be hardened 
without heat at room temperature in 
matter of minutes, according to Rezolin, 
Inc., 4825 W. Jefferson Blvd., Los Angeles 
16, with their newly developed product, 
Quick-set. 

The liquid accelerator is said to give 
much higher physical properties to casting 





This duplicating pattern was made and 

ready for use in 1 hr and 43 min. by using 

the new Quick-set liquid accelerator 
formula. 


resins than it has been possible to attain 
in previous types of quick-set accelerators 
When added to their 8000" Tool-Plastic 
mix, the new formula is said to eliminate 
the use of ovens and overnight hardening 
Control of hardening time desired is pos 
sible by increasing or decreasing the 
amount of the product used. 


Immersion Thermocouple Pyrometer 
for Molten Steel 


Where shop men prefer a thermocouple 
pyrometer to measure steel bath tempera- 
tures in open hearths or electric furnaces, 
the new immersion thermocouple equip 
ment announced by Leeds & Northrup 
Co., 4934 Stenton Ave., Philadelphia 44, 
is said to offer exceptional operating con 
venience. The equipment consists of 2 
platinum-platinum 10% rhodium immet- 
sion couple and a Speedomax pyromete! 
with special signalling features. 

The thermocouple is mounted in a f¢- 
fractory-protected tube, supplied in lengths 
from 5 to 12 ft. Routine maintenance can 
be performed by the operator right at the 
furnace, and the fused silica protective 
tip can be replaced in a few seconds 

A set of three signal lights usually 
located near the furnace is operated by 
the Speedomax recorder. Speedomax 


MATERIALS & METHODS 








This MEEHANITE Ram 














Left—Ross & Company 20 Ton 
Hydraulic Press for Shop —Tool 
Room or Production Line 


Right—The double act- 
ing Meehanite Ram Cyl- 
inder, honed to a mirror 
finish, is the heart of the 
hydraulic pump system. 





Ross & Company, Chicago, Illinois, manufacturers of the 20-ton 
hydraulic press illustrated, fully guarantee their product “against 
failure due to workmanship or material for six months after 
date of sale.” As an important component of this unit they 
specify only Meehanite cylinders which must be honed to a mir- 
ror finish. The versatility and accuracy of the action of the 
hydraulic pump is largely dependent upon the cylinder and its 


flawless, long wearing surface. 


Only through rigid control of the metal structure can the 
needed engineering characteristics for a part of this type be ob- 
tained regularly and consistently. The Meehanite production 
processes provide these controls with the result that to designers, 
engineers and production executives throughout industry, 


Meehanite castings are synonymous with better properties, uni- 
formity, dependability :—in a simple word QUALITY. 


Write for our 25th Anniversary booklet “25 Years of Proof 


in Service.” 
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MEEHANITE 


NEW ROCHELLE, N. Y. 





Take YOuR Casting Problem To A 
MEEHANITE FOUNDRY 


Ame on Brake Shoe Co 


ericon Laundry Machinery Co 


tinental Gin Co 


rawford & Doherty Foundry Co 

he Cooper-Bessemer Corp. 

mpire Pattern & Foundry Co 

arrel-Birmingham Co., Inc 

lorence Pipe Foundry & Machine Co 

lIton Foundry & Machine Co inc 
Foundry & Manufacturing Co 


eenlee Foundry Co 
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The Hamilton Foundry & Machine Co 
Hardinge Company, In 


Hordinge Manufacturing Co 


Johnstone Foundries inc 
Konawha Manufacturing Co 
l f iry Corp 

E Long Ltd 

Otis Elevator Co., Ltd 


The Henry Perkins Co 

Pohiman Foundry Co., Inc ; 
Rosedale Foundry & Machine Co 
Ross-Meehan Foundries . 
Shenango-Penn Mold Co 


Standard Fo iry 
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an Foundry Co 


F ndry & Pipe Corporatior 


Mahwah, New Jersey 

Rochester, New York 

Detroit, Michigan 

St. Louis, Missouri 

Irvington, New Jersey 

Hastings, Mich. and Canton, O 
Providence, Rhode Island 
Birmingham, Alabama 

d . Portland, Oregon 
Mt. Vernon, Ohio and Grove City, Pa. 
. Tulsa, Oklahoma 

Ansonia, Connecticut 

Florence, New Jersey 

Cleveland, Ohio 

Flint, Michigan 

Chicago, Iilinois 

‘ Hamilton, Ohio 

New York, New York 

, York, Pennsylvania 

Grove City, Pennsylvani 
Charleston, West Virginia 

Los Angeles, California 

Orillia, Ontario 

Hamilton, Ontario 

Bridgewater, Massachusetts 
Buffalo, New York 

. Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 

Dover, Ohio 

Worcester, Massachusetts 

Denver, Colorad 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, California 

| 


Phillipsburg, New Jersey 


This advertisement sponsored by foundries listed above."* 
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Blast Cleaning Cabinet quickly 
and easily cleans rust, grime, dirt, 
paint, etc.,from metal parts. Produces a 
clean, smooth surface on pieces up to 
60” x 36’’. Models available from 
$315.00 and up. 





Blast Cleaning Machine not only removes rust, 
dirt, scale, etc., but is ideal for maintenance and many 
other uses. Cleans large objects such as bridges, 
structural work, tanks before painting. Six sizes, 
portable or stationary, from $170.00 and up. 


Unit Dust Collector stops dust at its source, 
minimizes machine wear and tear, reduces 
housekeeping and general maintenance 
costs. Solves many grinding and pol- 
ishing nuisances. Reduces material 
losses. Models from $286.00 and up. 








Hydro-Finish Cabinet uses liquid blast, eliminating 
dust, and reduces costly hand polishing, cleaning and 
finishing of molds, dies, tools, etc. Removes scale, 
discoloration and directional grinding lines, prepares 
surfaces for plating and coating. Holds tolerances te 
.0001”. Models from $1295.00 and up. 


MAIL COUPON for full details 





gg ea PANGBORN CORP., 1700 Pangborn Bivd., Hagerstown, Md. 
information 
| Blast Cleaning Gentlemen: Please send me more information on the equipment I've checked ai 
[ | Cabinets the left. 
[ | Blast Cleaning NOMOe oc cecevescccoccemereccescccseccscorscesteeseenesecessegseves 
| Machines 
B Unit Dust COG. 's 6 hc icuuncadueed suwwe «> Gapebenwee dhe capes bebests cheese 
s Goneciors | NOY PEP rrr rr re Terr Terr Terre TTT Ty Tr ree ee 
] Hydro-Finish 
Cabinets @ | PEETTTETTTTTLEL LTT Ce GRBs 4654 0% Bcc rccecas 
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range, 2400 to 3200 F, spans the usual 
steel temperatures, while a separate sec. 
tion at the left edge of the chart covers 
0 to 200 F, affording a check on toom 
temperature to show thermocouple condj. 
tion. 


New Alloy Conserves Nickel 


In line with the company’s policy of 
conserving nickel supplies during the 
present emergency, The International 
Nickel Co., 67 Wall St.,. New York 5§ 
has announced the development of an 
alloy for use under conditions of high 
temperature and corrosion. 

The new alloy, Incoloy, contains about 
35 nickel and 20% chromium, with the 
balance iron It is produced in most 
standard rolling mill forms, including 
sheet, strip, rod, wire and tubing. This 
alloy is designed for many purposes now 
served by some of the company’s older 
alloys, which run up to more than 70% 
nickel. 


Heavy Duty Spot Welder Joins 
Thick Aluminum 


With an electrode force adjustable up 
to 23,000 Ib and a rating of only 400 kva 
the new spot welder offered by Sciak) 
Brothers, Inc., Chicago, is said to be cap- 
able of exceeding the rigid requirements 
of the Air Force-Navy Aeronautical Speci- 








a) 
MRELAEY 
PMCOEST + 400+ 36 


Heavy Daty Alumnus Welder 


This PMCO.6ST spot welder can weld uP 
to two thicknesses of Y%q-in. aluminum 
alloys. 


MATERIALS & METHODS 
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Read how this Pangborn “LG” ROTOBLAST* Table 
CUTS CLEANING COSTS by $5556°° A YEAR 


ROFITABLE BLAST CLEANING! 
Princes the story at the Anstice 

Co. in Rochester, N. Y. Their 
Pangborn “LG” ROTOBLAST Table 
shown above has cut labor costs by 
$2540.00 a year—even though ton- 
nage has increased! In addition, 
abrasive costs have been cut by 
$3016.00 a year because ROTO- 
BLAST makes full use of long-lasting 
Malleabrasive grit (it can be used 
for up to 300 passes!) As Ken Proud, 
Foundry Manager sums it up: “We 
are more than satisfied with results!”’ 


FYou ll be more than satisfied with 











Pangborn “LG” ROTOBLAST Ta- 
bles too because they’re designed for 
fast, low-cost cleaning of intricate 
and fragile work. As shown above 
they clean completely because abra- 
sive is hurled at a 45° angle to the 
work. And uniform cleaning 1s 


Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Control equipment. 


assured because auxiliary tables re- 
volve castings under blast stream. 


No matter what you clean, Pangborn 
has a standard ROTOBLAST Table 
designed for your job. Included in 
the standard line are Turn-Style 
Tables for bulky castings . .. and 
Table-Rooms for jobbing work. For 
full information on the right Pang- 
born ROTOBLAST Table for your 
job, write to: PANGBORN COR- 
PORATION, 1700 Pangborn Blvwl., 
Hagerstown, Md. 


with push- 
button operation 


because ma- 
chines are compact 


by cleaning 





CHEAPER 


BLAST CLEANS 


more loads per day 
since no 
compressor is needed 


TOOLS because all 
scale is removed 


SAVES 


with the right equipment for every job. 














by G. 0. CARLSON, INC. 


TIME 





yar STAINLESS 


This order for stainless plate was shipped by G. O. Carlson, 
Inc. “cut ready to finish,” and it is typical of a great num- 
ber of such jobs which we are regularly producing for 
critical applications. 


The Carlson service in stainless steels begins with the 
plate itself, produced to chemical industry standards of 
quality. In addition, we have available our specialized 
facilities for laying out and pattern cutting plate to 
specifications. 


This combination is making it possible for us to con- 
serve vitally needed material in many cases — since it 
allows us to make best use of available stock with minimum 
scrap loss . . . and the customer receives his plate ready 


for final finishing prior to fabrication. 


Stainless Steel is our only business ... and we know it. 


Stainless Steels Exclusively 


200 Marshalton Road, Thorndale, Pa. 
PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish ) 
District Sales Offices and Warehouse Distributors in Principal Cities 


“CARLSON wvc. 
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fications AN-W-30 (MIL-6860) and AN. 
W-32 (MIL-6858). 

Up to two thicknesses of 14-in. alumi. 
num alloys can now be spot welded with 
consistently high quality results on , 
heavy production basis. Extensive tests jn 
company laboratories have indicated that 
the welds obtained on this material syr. 
passed the MIL-6860 requirements in all 
respects. 

Control functions and other features of 
the unit are described by the company as 
follows: 


1. An extremely rapid rate of rise of 
the forging pressure is achieved through 
the use of a frictionless diaphragm pnev 
matic pressure system. Without leathers 
that rub against the walls of conven- 
tional cylinder head machines, friction is 
eliminated and quick follow-up pressure 
is assured 

2. A tailor-made wave shape, adjustabk 
to suit any given spot welding application 
is obtained by virtue of the Sciaky Three 
phase, Modu-Wave System—thus elimi- 
nating the necessity of making prolonged 
compromises between current, timing and 
pressure sequence, as would be the case 
with conventional equipment. 

3. The current conductance efficiency of 
the secondary circuit is vastly improved by 
the adaptation of solid electrolytic copper 
bars with sliding silver contacts at each 
terminal for transmitting the secondary 
current from the transformer to the mov- 
able electrode. 


Phenolic Resin Permits Molding of 
Stronger Sand Cores 


An improved liquid phenolic core 
binder resin especially formulated to meet 
critical foundry requirements has been de- 
veloped by the Chemical Div., General 
Electric Co., Pittsfield, Mass. Designated 
G-E 12353, the resin is said to permit the 
molding of stronger sand cores than was 
possible with former phenolic resins, and 
it has higher water diluteness and im- 
proved handling characteristics. 

Other advantages offered by the resin 
are: 


1. Baking cycles are reduced to ab: 
one-half the time required for c 
ventional vegetable or petroleu 
base core oils. 

2. Provides less sand burn-in on tl 
casting, and the excellent collap 
bility and easy shakeout with t! 
resin lessens the danger of casting 
breakage. 

3. Low gas formation and high gas 


MATERIALS & METHODS 
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When it comes to machinability, you can’t beat 
magnesium! Generally, the maximum rate of machin- 
ing speed is limited only by the maximum speed 
obtainable on modern machine tools. This, of course, 
means more pieces per hour and a sharp cut in 
production costs. One source reported a 50% 


reduction in machining costs over the metal 


previously used. 


Another outstanding machining characteristic of 
magnesium alloys is their ability to take an extremely 
fine finish. Surface smoothness readings of three to 
five micro-inches have been reported for finish- 
turned magnesium. Finish-grinding operations re- 


THE DOW 


Magnesium Department e« 


CHEMICAL 


New York « Boston « Philadelphia « Atlanta « 
Chicago « St. Lovis * Houston e Los Angeles 


Dow Chemical of Canada, Limited, Toronto, Canada 


Washington « 


e San Francisco 


SEPTEMBER, 1951 


COMPANY 
Midland, Michigan 


Cleveland « 
© Seattle 











quired on other metals usually can be eliminated. 


Cutting tools designed for steel or brass may be used, 
but to take full advantage of magnesium’s machin- 
ability, tool design should be slightly modified. It is 
suggested that relief angles be increased and clear- 


ance angles made larger to provide greater chip space. 


Dow has over 30 years of experience in magnesium— 
a call to your nearest Dow sales office will put this 
knowledge at your disposal. 
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TUBING REQUIREMENTS 


permeability result in sounder an 
smoother castings. 


When used, G-E 12353 is first mixe 
with water and then mulled thorough) 
with sand. After ramming or blowing the 
treated sand into core boxes, the molded 
core is removed and baked. Following 
baking at a temperature of about 375 F 
the core is ready for the pouring operation, 
For most applications, 0.5% resin weight 
to sand weight is sufficient. 

The resin can also be used as a Spray 
when diluted with four parts of water tc 
increase the hardness of oil or resin 
bonded cores. The spray penetrates core: 
to a depth of about 1% in., and the hard 
shell which results is said to resist pene 
tration of metal and also protect the cores 
from breakage in handling. 


Ultrasonic Flaw Detector 


Developed originally for testing rail 
road rail in track, the new ultrasoni 
flaw detector currently offered by Branson 
Instruments, Inc., 430 Fairfield Ave 
Stamford, Conn., can also be used to test 
certain other steel and aluminum parts 
with uniform cross sections. 

In operation, the instrument is turned 
on by a micro-switch in the handle; al 
other controls are set prior to testing, 3 
no adjustment is required. The X-cu 
quartz crystal transducer is swivel 
mounted and is said to remain in con- 
tact with the rail despite accidental tilt 
of the handle. Continuous sections of rail 
can be checked easily by sliding the head 
along the top of the rail, since a wear 





THE STANDARD TUBE CO. 


Detroit 2s, sult Michigan 
~ 2 
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Welded Tubing Fabricated Parts 
sd 





STANDARDIZE h STANDARD 








Power is supplied this ultrasonic flaw 
detector by batteries contained in 1 
instrument Case. 


MATERIALS & METHODS 
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Conditi ling Syst | 
© Conditioned Cooling System Rugged... durable... and dependable! Lindberg 


© Built-In Checklite System Induction Heating Units are built like the clipper ship 


5 © Oversized Components captains of old, who had to be iron men to sail their 


¢ Filament Voltage Regulation wooden ships. They give dependable 24 hour a day 

© Industrial Type Tubes service under heavy production line requirements. 
Designed for service... day after day... month after 
month... far beyond the usual capabilities of 


Induction heating equipment. 





Durable industrial type tubes—shortened For fast, accurate, versatile selective 

and strengthened internal structure for hardening—controlled in both depth of 

greater mechanical strength — Kovar penetration and area covered—investigate | 
metal-to-glass seals to withstand greater the Lindberg Induction Heating Units. | 
thermal shock Performance records from plants through- 


out the nation show 24 hour a day opera- 
| tion—day after day—month after month. 
| | Ask for Bulletin 2451. 


Z 4 N O. 5 E R a oa HIGH FREQUENCY DIVISION 


Lindberg Engineering Company, 2450. W, Hubbard Street, Chicago 12, Illinois 
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That’s high quality metal! 
Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 








THE UDURALU COMPANY 


Office and Plant:Scottdale, Pa. Eastern Office: 12 East 41st Street. New York 17.N.Y 
Iifice: THE DURALOY COMPANY, 805 New Center Building 
hicago: F. O.' NELSON San Francisco: JOHN D.: FENSTERMACH 
S. Michigan Avenue ylor Street 
® Kansas 
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plate protects the silver-plated quartz 
transducer. Eight hundred to 1000 test 
locations per day can be checked, accord. 
ing to the manufacturer. 

Housed in a waterproof canvas carrying 
case, this portable detector weighs only 
12Ib. 












Cap Electrode Conserves Critical 
Copper Alloy 


P. R. Mallory & Co., Inc., Indianapolis, 
Ind., has announced a new cap electrode, 
claimed to reduce electrode costs without 
any sacrifice in performance, and to con- 
serve critical copper alloy. Called Nu 
Wrinkle Cap Electrode, it consists of a 
reusable shank and a replaceable cap, the 





This cap electrode is a readily replaceable 
insert for resistance welding dies. 


cap being relatively small and inexpensiv 
in comparison with the conventional one 
piece electrode. When the welding face 
of the cap electrode is no longer service- 
able, it is mecessary only to replace the 
small, inexpensive cap still using the same 
shank. 

A corrugated skirt provides positive 
electrical and thermal contact with the 
shank, while the fluted water hole in the 
shank assures maximum cooling efficiency 


Corrosion inhibitor 


A new approach to the prevention of 
corrosion is currently being offered by 
Organic Products Co., Irving, Tex. Cor 
in offers a method of preventing corro- 
sion that does not call for any organic of 
oily coating. It acts as a neutralizer and 
thus destroys the corrosiveness of ll 
moisture or water vapor that comes 
contact with it 

Supplied as a solution of active 
terials in organic solvents, it is app! 

by brush, spray or dip. The solvents ar 

said to evaporate rapidly, leaving a loos 
adhering film of crystals which vapo! 
very slowly into surrounding air until th 
air is saturated with this vapor. When 
moisture vapor comes in contact with the 
vapors of Cor-in, they are claimed to be 
| made noncorrosive. This continues until 
| all the crystals have been vaporized and 


MATERIALS & METHODS 
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Clear Coatings for 
Zinc and Steel Stand 
300 Hours’ Salt Spray 


Increased use of zinc die castings and of 
zinc-plated steel to replace unavailable mate- 
rials, combined with the tight supply of 
copper, nickel and chromium normally used 
for plating zinc, has focused attention on 
surface coatings comparable to plating in 
service performance. Unbiased laboratory 
tests show that at least two of the clear 
finishes in the company’s line withstand the 
exceptionally long period of 800 hours’ ex- 
posure to salt spray and to weatherometer 


rests 


| Effectively protect zinc 


| These tests demonstrate that DUJ.AC Clear 
Universal Lacquer #462 and CODUR Clear 
Synthetic Y743 provide completely satisfac- 
tory protection on zinc, zinc plated steel and 
steel. Even after the unusually severe tests 
to which these finishes were subjected, there 
was no indication whatever either of failure 


of the coating or of discoloration of the 
zinc. 



















(Left) A xzine-plated steel panel newl) 
pooatea with DULAC #462. (Right) A simt- 
ar panel after 800 hours’ exposure to salt 


Dt he ay I. . . 
yPray, showing no evidence of attack on 
me finis/ 


"Adaptability to Drying Schedules 


pVhile | th finishes give the same perform- 
ec, DULAC #462 is an air-drying coat- 
.. while CODUR Y743 is a baking type. 
ff s_ permits choice of the correct finish 
4 nt ) the drying schedules of a par- 
’ ular finishing room. 

sFeche | Data Bulletin #110 on clear fin- 


available from Maas & Waldstein 
Riverside Avenue, Newark 4, N. ). 
o request, M & W Technical Service En- 
neers will discuss specific problems. 

( Adv.) 


PEPTEMBBR, 1951 


7 0 


i> 
















OW / simulate copper, 


brass and bronze on products 
like these with 


M&W PLATELUSTRE 


@ Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 


Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, wrjte for free literature. 


PIONEERS IN PROTECTION 


WALDSTEIN CO. ‘sists som 


1V. =/'658 CARROLL AVE, ¢ H1CAGO 32, ILLINOIS se << the better the bay 
| Ly E BLVD, LOS ANGELES 34, CAL. aN be 
ERS 0 ISTRIAL FINISHES oT comet 
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Engineering, production and 
economic advantages obtain- 
able with forgings are pre- 
sented in this Reference Book 
on forgings. Write for a copy. 


@ Attempts to gain the unusual 
mechanical and economic advan- 
tages of closed die forgings with- 
out using forgings seldom meet 
with success. There is no substitute 
for the combination of strength 
and toughness inherent in the 
compact fiber-like flow line struc- 
ture of forgings. Consult a Forging 
Engineer about how you can obtain 
a correct combination of mechan- 
ical qualities in forgings for your 
particular type of equipment. 


Properties of Metal’’, 1949 Edition. 


DROP FORGING 
ASSOCIATION 


605 HANNA BLDG. + CLEVELAND 15, OHIO 
N 





Please send 60-page booklet entitled ‘Metal 
Quality — How Hot Working Improves 


New Materials 
and Equipment 


used up in neutralizing moisture vapor, 
or lost in air circulation. 

Applications for the new inhibitor ar 
said to include: die-making, hand tools 
cutting tools, work in process and parts 
for shipment and storage. 


Synthetic Rubber Sealer 


An extruded synthetic rubber sealer first 
used in automobile manufacturing has 
been made available to industry by the 
Adhesives and Coatings Div., Miénnesois 
Mining and Manufacturing Co., All 
Piquette Ave., Detroit 2 

Extruded in rope-like dimensions, ir 
varying shapes and lengths for different 
production lines, the sealer, when press 
into a seam and tightened between meta 
surfaces, seals the joint like a rubber gas. 
ket. When heated, it swells about 50% 
and cures to a tough flexible mass, pro 
viding a sponge-rubber type of seal. 

According to the company, EC 1055 1s 
especially effective for sealing irregular 
voids between metal surfaces, providing 4 
weather and water-tight seal between any 
two metal surfaces held together unde 
pressure. It also resists temperatures fro 
—70 to 200 F, and presents no fire : 
toxicity problem. 


Improved Die Casting Machines fo 
Aluminum and Magnesium 


Reed-Prentice Corp., 677 Cambridge 
St., Worcester 4, Mass., has announced 
significant design changes in Models 146 
and 2G die casting machines which arc 
said to assure more successful die casting 
of aluminum and magnesium parts. 

A greatly improved shot plunger 1s on 
of the features provided. Plunger spec¢ 
of 10,000 in. per min—required espe 
cially for magnesium die casting—is said 


A greatly improved shot plunger on 1! 

die casting machine is said to ure 

better results in die casting aluminum ané 
magnesium parts. 


MATERIALS & METHODS 
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ee tuming wings into tuel tanks 


With the increased operational range of the modern airplane, 
up to three tank cars of fuel may have to be carried. Such 
capacity involves a real problem in design. One answer is the 
“integral wing tank” where large sections of the wing become 
integral fuel tanks. Working closely with aircraft engineers, 
3M developed a sealer that closes the cracks and crevices, 
tightly sealing the fuel space. 


Consider the requirements such a sealer must meet. It must 
adhere perfectly to the metal under severe service conditions. 
[t must resist rapid and extreme changes in both pressure and 
temperature. It cannot crack or lose adhesion with wing flex 
nor can gas or oil change its properties. 


3M integral fuel tank sealers are only one specialized type of 
adhesive ... and the development of many such compounds 
for all industry is a specialty of 3M. 


what adhesives 


WRITE FOR 3M’S 32-PAGE BOOKLET ON ADHESIVES, COATINGS AND SEALERS. IT'S FILLED 
WITH INTERESTING INFORMATION AND EXAMPLES OF SUCCESSFUL APPLICATIONS IN ALL 
TRIES. ADDRESS YOUR REQUEST TO 3M, DEPT. 69, 411 PIQUETTE AVE., DETROIT 2. 





COMPANY 





VER 1000 pas® 


- 





ESIVES - COATINGS » SEALERS 


IVES AND COATINGS DIVISION « MINNESOTA MINING AND MANUFACTURING COMPANY 


411 PIQUETTE AVE., DETROIT 2, MICH. 


EXPORT AND CANADIAN SALES: 270 PARK AVE., NEW YORK 17, N. Y. 


SEPTEMBER, 1951 


GENERAL OFFICES: ST. PAUL 6, MINN. 
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CHEMICALS 


PROCESSES 


Alodine“ 


PROTECTS ALUMINUM 
em ANCHORS THE PAINT FINISH 


MEETS GOVERNMENT SPECIFICATIONS aod by incorporating a. specal” pe 
MIL-C-5541 U.S. Navord O.S. 675 


New Materials 
and Equipment 





MIL-S-5002 
AN-F-20 
AN-C-170 (See MIL-C-5541) 


arrangement. With this arrangement, the 
16E4 (Ships) 
U.S.A. 72-53 (See AN-F-20) 








EFFECTIVE, ECONOMICAL 
EFFICIENT 


ALODIZING is an electro- 
less protective surface conversion process 
for bonding paint to aluminum and pro- 
tecting the metal. 


Tough, durable ALODIZED surfaces are 
obtained easily and rapidly by immersion, 
brushing, or spraying in a multi-stage 
power washer. 


ALODINE amorphous phosphate coatings 
provide extra paint permanence and extra 
durability for aluminum parts and products. 


BRUSH “ALODINE” PROTECTS ALUMINUM 
IN THE FIELD, SHOP, OR HANGAR 


Brush ALODINE is easily ap- 
plied in a simple brush-on or flow coat process to 
large assemblies and surfaces—airplanes, trucks, 
trailers, boats, housing, building siding, railway 
cars, bridges, etc.—that are too bulky or too remote 
to be conveniently treated in tanks or a multi-stage 
power spray washer. The cleaning and coating 
chemicals for Brush ALODIZING are shipped in 
bulk or in the convenient Brush ALODINE Chemical 
Kit No. 1. This Kit contains enough chemicals to 
treat about 1,000 square feet of surface and is an 
ideal package for use at airfields of commercial 
airlines or of the Armed Services anywhere. 


LTE Cree Ah 


Pience lin Ramm -cliaa i ow Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


| AMBLER.) ,PA, 


Menvtacturers of Metallurgical, Agricultural ond Pharmacevtical Chemicals 





plunger moves at low pressure until the 
mold is filled, at which time maximum 
pressure is applied instantaneously to pro. 
duce more perfect castings. 

The Model 144G machine develops 
250 tons die Idcking pressure and dic 
casts aluminum parts weighing up t 
3.75 lb and magnesium parts up to 2.4 |b: 
while the Model 2G machine is claimed 
to provide 400 tons clamping pressur 
and has a shot capacity of 9 Ib alumi. 
num and 6 Ib magnesium. Both units 
have 4 tie-bar construction and a sliding 
support bracket for the movable die plate 
to maintain proper die alignment under 
continuous operation. 


New Chromate Coating Process fo: 
Zinc and Cadmium 


Development of a _ new, simplified 
process for producing chromate coatings 
on both zinc and cadmium has recently 
been announced by Enthone, Inc., Dept 
MA, 442 Elm St., New Haven, Conn 
Applicable for both zinc plate and zin 
base die castings, the process is said t 
offer low cost and ease of operation 

In operation, from 1 to 2 oz of salts 
are used per gallon of water, and after 
immersion for a few seconds at room 
temperature, an adherent chromate coating 
is produced. 

The coatings produced are said to meet 
all existing specifications referring 
chromate coatings on zinc and cadmium 
Salt spray resistance on zinc plate are ovet 
200 hr and on cadmium plate are over 
500 hr. Various colors\can also be ap- 
plied to the coatings by means of suitable 
dyes. Jet black, red and several other 
shades can be achieved. 


Resistance Spot Welding and 
Soldering Machine Cuts 
Production Costs 


Availability of a new resistance spo! 
welding and soldering machine (Mode! 
1000 WV, or 2000 WV-a.c.. only) 
equipped with timer, has been announced 
by Joyal Products, Inc., 56 Belmont Ave. 
Newark 3. The unit is said to speed pr 
duction, cut costs, eliminate shrinkage ' 
the manufacture of instruments, anc '% 


MATERIALS & METHODS 
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g the KEY to__ 


Experienced manpower and modern methods 


combine to solve even the most difficult bending 


problems at King Fifth Wheel. 


Perhaps we haven't encountered your particular 


| problem before (chances are we have, because 
| we ve heard about most of them since 1904) but 


| well make it our business to give you a prompt, 





VL ap 
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FIFTH WHEEL COMPANY 
2915 N. 2wo ST., PHILADELPHIA 33, PA., NE 4-2444 


ys 
7 





helpful answer ¢ Remember this: the key to 
tough bending problems is experience. We've 
got lots of it and, frankly, we don’t know any 


substitute. 





If youd like a catalog, capacity charts or a rep- 
resentative to call; phone, wire or write Depart- 
ment SASI, 
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HIGH 
QUALITY 


Castings 


TOUGH 


Sewices 





LEBANO 


ALLOY AND STEEL 


These Grinding Shells and Cones, cast at Lebanon, 
will withstand the destructive effects of abrasive 
service conditions. 


That old HANDLE 
WITH CARE sign on castings belongs 
with the gaslight and horse car era... 
not today! 


) Free castings are made to withstand 
tough service conditions, requiring the 
maintenance of exacting production stand- 
ards. Care is taken in the preparation of 
materials: alloy composition is held to a 
precise formula and production methods 
are clearly defined and rigidly followed. 
Then, before testing, as a final and impor- 
tant step, proper heat treatment is applied 
to provide the required physicals. There is 
no shortcut in this procedure. We know 
that the value of our castings to you 
depends upon the high quality values we 
mold into them. 

Lebanon engineers are always glad to 
help determine the correct type of materials 
for any service need...call upon them 
anytime. If you do not have a complete file 
of Lebanon REFERENCE CHARTS just let us 


know and we'll send them to you. 


LEBANON STEEL FOUNDRY 


Lebanon, Pennsylvania 
“‘In the Lebanon Valley” 


(a STIN 
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invaluable to the manufacturer of gq 
products and jewelry. 

Another advantage offered by the , 
chine is that it silver solders, soft sold. 
and spot welds dissimilar metals. It sy, 


welds steel parts up to 3/32 in. in thid 


ir 
PY i Ge 
This resistance spot welding and solderin 7 
machine can be furnished with a Bakel 


work table and all verticle electrode m: 
chines at extra cost. 


OSD.” ae © 


ness and will solder brass up to % in 
thickness as well as sterling silver 
other precious metals 

Especially effective in soldering 
tional elements to an assembly 
chine leaves no pitting marks 
particularly applicable to the ass 
fine parts in jewelry, instruments 
electronic components also for Spr 
ing ferrous and nonferrous metals 


Spindle Sander and Grinder 


"| 


According to Kindt-Collins C 
Elmwood Ave., Cleveland 11, theu 
Master spindle sander and grinder 
wood, metal and plastics is the only 
of its type that has a tilting spindle rat! 
than a tilting table. The job on which! 
operator works is always in a horizon 
position and the master spindle can! 
used oscillating or nonoscillating, can” 
tilted from 0 to 45 degrees by a worm 4 
gear unit, and can be securely lock 
place at any desired position 

Another exclusive feature cla! 
the unit is the core box attachment 
produces straight and tapered co 
mechanically, eliminating tedious 
work and materially reducing 
involved. 

Additional advantages in 
lighted periscope for easy reading 
tings; a 2-hp constant horsepower mo 
with choice of 2000 and 4000 rpm spec 


(Continued on page 139) 
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adaptability of abrasive sleeves from VY 
to 4 in. in dia, and 6 to 11 in. in length; 
also grinding wheels up to 5 in. in dia and 
5 in. high. 





This sander and grinder has a tilting 
spindle rather than a tilting table. 


Bonding Adhesive 


A new rubber-to-metal bonding adhe- 
sive offered by the Plastics Div., Ciba Co., 
Inc., 627 Greenwich St.. New York 14, 
is said to eliminate costly, time-consuming 
pre-processing of aluminum and magne- 
sium surfaces in rubber-to-metal bonding 
operations, 

Ardux 120 makes it possible to brush 
coat the metal and rubber surfaces (both 
natural and synthetic types) to be bonded 
with the mixture; apply a pressure of 
about 10 to 20 psi for 15 to 20 min. at 
110 to 120 C or for 5 min. at 140 to 
150 C, and achieve a firm durable bond. 

Rubber can also be bonded with Ardux 
120 to most plastics with comparable ex- 


cellent results. 


New Broaching Procedure 


accelerated production of Turbo- 
harger wheels and mating blades, 
inte Machine Tool Co., Hudson, 
has developed a broaching pro- 
based on its single ram vertical 
machine. 

ompany handles both jobs on a 
0-in. stroke machine through the 
interchangeable fixtures. The wheel 
ixture embodies completely automatic 
indexing and hydraulic clamping. Blades 
are broached two at a time—the first 


[ 


TI 


use 0 
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Brings You Revolutionary 
New Ways to Join All Metals . 


Unbelievable savings in metal-joining can now be yours through 
the use of “Low Temperature Welding Alloys” discovered a few 
years ago and now used in over 78,000 industrial plants through- 
out America for more efficient metalworking production as well 
as for salvaging irreplaceable tool and machine parts. 

Over 100 different, new, EUTECTIC Low Temperature WELD- 
ING ALLOYS® and EUTECTOR® Fluxes are job-engineered 
for use on ALL metals—cast iron, alloy steels, aluminum, copper 
and nickel alloys, die castings, overlays, etc., and may be applied 
with ALL heating methods — torch, arc, furnace, induction, ete. 

In metal-joining, the “proof of the pudding” is in the demonstration, 
NOT in the advertising claims. That is why we offer a FREE Consultation- 
Demonstration right in your own shop with your own 
personnel... without cost or obligation on your part 
un any way. 

\ EUTECTIC’s “Manual of Welding Engineering and Design’’— 48 pp. 
| jam-packed with factual data, charts, specifications, how-to-do-it data, 
}etc.,— now in its third giant printing — yours FREE for the asking! 

EUTECTIC WELDING ALLOYS CORPORATION 


172nd Street at Northern Boulevard, Flushing 58, New York 
















i RS A A Tn CO A MT HEM TRIE METER SRT COIL 
Pnen EUTECTIC WELDING ALLOYS CORPORATION } 
602 172nd Street at Northern Boulevard, Flushing 58, New York 


Without cost or obligation, now or later — 


[] Send me a FREE copy of your new 
“Manual of Welding Engineering 


i and Design.” 


€) Send your local District Engineer to conduct a 
FREE Consultation-Demonstration in my plant. 


(Have him phone for appointment, first.) ' 





Signed 
Firm 
Address 
City State 
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blade being rough broached, and th 
second one finished broached at the san, 
stroke of the machine. 

Based on 80% efficiency, the time 
quired for broaching the complete whee! 





eye-appealing brightness: 2p 


or in a variety of attractive 


® there's an 


Zinc, cadmium, aluminum, copper, brass or bronze, in their usual 
commercial forms, can be finished with Iridite for a fraction of a 
cent per square foot . . . and without costly special equipment or 
personnel training. In addition, our ARP plating chemicals. . 
brighteners, addition agents, etc. . . . can increase the efficiency 
of your plating solutions prior to Iridite treatment. 


Let the experience of our field engineers and laboratory specialists 
be your guide to the solution of your specific finishing problem. 


We’ll welcome the opportunity to work with you in the develop- 
ment of new materials as new finishing problems arise from 
your manufacturing plans. Write for information, or 

| —_ send samples of your product for free test processing. 


lIridite is approved under government specifications. 


Atiico Researce Prooucrs 


I beled Stel 2 Oe 2°) 
4004-06 E. MONUMENT STREET e BALTIMORE 5, MD 


These blades are broached from bar stock 
Timken Alloy 16-25-6. 


with 32 pine-tree slots, is said to be 


min. The blades are broached at a speed 
of 60 finished blades per hr. Very clos 
tolerances are maintained—within 0.0005 
to 0.0007 in. 


General Purpose Pyrometer for 
Rapid Readings 


A new, general purpose, low-tempett 
ture model, portale pyrometer which 1s! 
self-contained instrument for rapid tem 
perature determination below 800 F ha 
been announced by Claud S. Gordon ( 
3000 S. Wallace St., Chicago 20 

Precision built, the meter is enclose 
in a finished well balanced metal ca 
with a double-strength glass window. A‘ 
integral, easy-grip handle makes it cot 
venient to use in any position The 
instrument is claimed to be of the high 
internal resistance type for accuracy, whl 
a choice of four calibrations allows th 
most effective use of the scale range 

Available for use with the instrumet! 
are two needle thermocouples, a ribbon 
thermocouple, a surface tip thermocouple, 
and other specially designed therm? 
couples and extension arms. These #* 
readily interchangeable and, without 4% 
adjustments or recalibration of the instr 
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Planes ... tanks... guns... shells 

.. Shell cases or any one of a thousand and one 

hther items that must be produced, as long as it can 

be pressed out of metal, there’s a W-S Press to do the 
ob... and more economically, too. 


.S Medium and Deep Draw Presses do things 
aster. Rejects are virtually eliminated ... present 
lies and materials can be used . . . one or more draws 

nay be cut from a progressive operation, thereby 
saving man hours on the job... intermediate anneal- 

g is often reduced or eliminated and total produc- 
ion time cut down. 


Designed for precision work and built for long service, 
ese W-S Hydraulic Presses offer further advan- 
ages in set-up, maintenance and tool life. Available 
n a large choice of pumping units and controls. It will 
ay you to investigate their flexibility. 





Dther W-S Metal Working Presses include those for 
orming, Flanging, Trimming, 
orging, Coining, Hobbing, Ex- 
uding, Briquetting, Bending Pi &, 
“end Straightening. ) 4 - aa) | 





Pe 4 


for 


mperi- 
ch 15 d 
1 tem 
F has 





5,000 Ton Rubber Pad Forming Press 4 ' 





aa all 


HYDRAULIC MACHINERY DIVISION 


WATSON-STILLMMAN oossssix 


Factory and Main Office: 162 Aldene Rd., Roselle, New Jersey 


Branch Office: 228 No. La Salle St., Chicago, Illinois 

REPRESENTATIVES Pittsburgh 19, Pa Stanley Berg & Co. 
iment - Siininehen %, ie Sesitis Mi: Midiwhio Portland, Ore.....Machinery & Tool Supply Co. 
ribbon Fis aie | ; ein: ; Rochester 12, N. Y Watson-Stillman Co. 
yuple, 3 Dallas, Tex M & R Sales Co. San Francisco 7, Cal. . Schellenbach Mach. Tool Co. 
erm? 7 ae iomee, : Denver 2, Colo... ..Overgard Machine Too! Co. Seattle, Wash... .Machinery & Tool Supply Co. 
e ar y . if a Indianapolis 20, Ind. . W.K.MillhollandMach.Co. Spokane 8, Wash..Machinery & Tool Supply Co. 
it any : Los Angeles 11, Cal H. M. Royal, Inc. St. Paul 4, Minn... .Anderson Machine Tool Co. 


instru 
Manufactured in Canada by—CANADIAN VICKERS, Ltd., Montreal 








ODS 


‘S “COMPLETELINE” HYDRAULICS... THE SHORTEST DISTANCE FROM PRODUCTION TO PROFI 





New Materials 
Ingersoll STEELS and Equipment 


‘ A THAT RESIST 
specializes in... CORROSION 


INGERSOLL SOLID STAINLESS ment, quickly readies it for measuring the 


surface temperature of stationary and ¢. 
volving rolls, flat and irregular surfag 
of molds, dies, etc., in rubber and Paper 
making, plastic materials, rubber, wa 
oils, greases, and other semi-fluid m 
terials. 


INGERSOLL HEAT-RESISTING 


STEELS 


FOR LOWEST COST 


STAINLESS 
PROTECTION 


The com pact design of the Pyrometer 
INGACLAD STAINLESS-CLAD makes it ideal for field’ service, laboratory 


and production-line service. 


Heat Resistant Lacquer 


A new one-coat, heat resistant lacquer 
C5173, has been introduced by 
United Lacquer Manufacturing Cor! 
1001 W. Elizabeth Ave., Linden, N. J 

Originally developed for _ finishing 
lamps and stage and photographic ap 
paratus, the lacquer can be used wherever 
temperatures up to 300 F are encountered 

In this temperature range the lacquer 
said to provide excellent color retention 
and resistance to cracking or peeling 

Air drying in 15 min., the new coating 
can be applied by spraying in a single 
coat. It is claimed to give excellent a 
hesion to all metals, including steel and 
aluminum 


Ashestos-Neoprene Material 


A material that is highly resistant 0 
oil, water and gasoline has been de loped 
ENGINEERING * 


yy a ae eS * re 
: Mt / eN : x he . tor gasket us¢ by Roger Corp Man 
: Ae \ : x . , 
a4 \ » 
fia ‘ \ ma: 








chester, Conn. 


Duroid 3102, an asbestos-neopre 
a 


‘@ | ‘ 

cs terial, is the latest of a mew group 
2 is formulations that blanket the range 0 
MNOCrSOll STEEL DIVISION material properties from laminated phen? 


| oi, . . 72 sabre t 
BORG-WARNER CORPORATION PRODUCTION lics down through vulcanized fibre 


_ 


aperboards. 
310 South Michigan Avenue, Chicago 4, IHinois P perboards : 
: According to company tests, the n¢¥ 


material has a water absorption rate ol 
15% in 24 hr, good gasoline and oil 











Plant: New Castle, Indiana 


MATERIALS & METHODS 








i Tool Steel Topic 
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> tool steel Is the backbone of this die which 
ms the flywheel element of a Borg-Warner auto- 
tic transmission from .1495-in. steel sheet in a 
M0-ton press. This die must hold accurate size dur- 
» hardening becave it produces precision Parts. 


ecision dies of A-H5 for 
) Borg-Warner transmissions 


lk to the production men at MelIntosh 
Ask them how 







j 





amping Co., in Detroit. 

















= Bey like the A-H5 tool steel they’re using 
many of their precision dies. They'll 
a) you it’s doing a good job. It’s highly 
sistant to distortion during heat-treat- 
int. It wears well on long runs, has du- 
mble cutting edges, and takes a lot of 
nuet Bock in hee stamping presses. 
v\-H5 is our 5 pet chromium air-harden 
orp y grade that comes close to the high- 
* ‘bon, high-chromium grades in its safe, 
ps Reurate hardening properties. Yet it’s 
rever Me «<CCOnOmical as most oil-hardening 
ered fades, Easy to machine and heat-treat 
er . It’s being used more all the time nt 
ntion 


‘ and die makers who want a general- 
Brpose grade, one that’s a consistently 


ating 
ingle > performer and needs no pampering. 
t ad: 


nt t0 
loped 
Man- 









ma 
ip ol 
e of 
heno- 
e {0 hich teel adds wear and shock-resistance to 
+ “Production die, hardened to Rockwell C-58, 
209)". the back-plate for a direct-drive clutch 
new “vve-in. steel sheet in a 250-ton press. 
te ol Y pourtesy of McIntosh Stamping Co., De- 
4 oil 9 Mie s used im torque converter made by 


Co., @ division of Borg-Warner Corp. 





Customer in Jam, Distributor Flies 
Tool Steel to Him in Own Plane 


The phone 


‘rang the other day at the home 
of one of our distributors while he was 
at breakfast. It was one of his New Eng- 


land customers in a city several hours 
distant by ear 

“I’m in real trouble,” moaned the eus- 
tomer. “I need some tool steel in the 
worst way. And I’ve got to have some 
hody to show us how to heat-treat it. 
Every hour is costing me plenty!” 

Our distributor jotted down the details 
and grabbed his hat. He rushed over to 
his warehouse, had the short bars cut to 
exact length, and loaded them in his ear. 
Then he headed for the airport. Here was 
his chance to cash in on his week-end 
flying lessons! 

At the airport they had a red mono 
plane ready, engine warmed up and rarin’ 
to go. In a matter of minutes he was taxi- 
ing down the field and off he roared into 
the wild blue yonder. And in less than 
two hours after the phone eall he was de 
livering the tool steel and giving the 
grateful customer some pointers on how 
to heat-treat it for best results. 

Not every Bethlehem distributor can 
personally fly tool steel to you to meet an 


emergency. But when you need fast de- 


STEEL 








distributor 1s 


Bethlehem 
ready to rush your order for 


livery, your 
popular 
grades and sizes of carbon tool steel, oil- 
and air-hardening grades, shock-resist- 
ing, hot-work, and high-speed steels. He 
carries tool bits, brake die steel and other 
specialties that you need frequently. And 
he knows that he ean eall on the Bethle- 
hem tool steel metallurgists to solve un 
usual problems and to handle special 
orders with our mill and laboratories. 
They’re mighty capable folks to depend 
on for tool steel service, whether it’s an 
emergency, a tough problem, or a routine 
“Hats 


off to the Bethlehem Distributors! They’re 


requirement. That’s why we say: 


doing a real job!” 





Most toolmakers know that decarburized 
metal must be removed completely from 
the working surfaces of tools. But it is 
not so widely known that it’s often best 
to remove this skin from other portions 
of the tool. 

This precaution 1s especially necessary 
on tools subject to repeated impacts. Kor 
example, a pneumatic chisel having a 


forged shank often breaks because of a 


fatigue failure. Usually there is a stress 
concentration in the shank, due to the 
change in section; and when this tool sur- 
face is also decarburized, rapid failure 
in service can oceur. 

The outer layers of a decarburized tool 
just don’t have the strength of the effee 
tively hardened tool steel base. The only 
to do is grind off the “ 


safe thing deearb” 


on all tool surfaces. 


SeBSOy, 


Bethlehem oe Tool Steel 


. Este? 


ETHLEHEW 
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of Air Velocities 





> 


VELOMETER 


If you have a problem involving measurement of air 
velocities, take a tip from production men in almost 
every industry who depend on rugged, accurate Alnor 
Velometers. This precision-built, self-contained, port- 
able instrument gives instant, accurate readings any- 
where—in plants, mines, mills or laboratories. 
Measures speed of flow through ducts, grilles, furnaces 
or in the open. Needs no calculations or reference 
charts—anyone can use it and get accurate readings. 
Available in a wide range of scales, and with a wide 
assortment of jets and fittings if needed. You'll want 
full details and prices, so write for Bulletin 2448-G, 
Illinois Testing Laboratories, Inc., Room 522, 420 No. 
LaSalle St., Chicago 10, Illinois. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


Send Coupon For Full Information 


mee eee ee ee we ee ee ee ee ee ee ee eee ee eee ee eee ome ee eee age ce ae ote OEE ame oe ee oe om 


ILLINOIS TESTING LABORATORIES, INC. 
Room 522, 420 N. LaSalle St., Chicago 10, Illinois 
Please send me a copy of Bulletin 2448-G. 














New Materials 
and Equipment 


resistance plus excellent flexibility, and , 
bursting strength of 500 psi. 

Recommended for use at temperature 
under 300 F, Duroid 3102 is supplied jp 
thicknesses ranging from 0.031 to 0,125 
in. in fabricated form. 


Cleaning and Phosphatizing 
Compound 


The Dubois Co., Cincinnati 3, has an 
nounced a new cleaning and phosphatiz. 
ing compound, Ion-Kote, designed to pre. 
pare steel and other metals for painting 

A white, granular, easy to handle dust. 
less powder, the compound is used in 
spray washers prior to painting It de. 
posits a hard, dust-free, phosphate coating 
on metal which is said to prevent rusting 
and increase adherence. 

Another advantage claimed for the com- 
pound is that parts coated with it are able 
to withstand more than 500 hr of salt 
spray testing. 


Hardness Testing Machine Has 
Deep Throat 


A newly designed Brinell hardt 
testing machine which is said to incor} 
rate a throat depth of 24 in 
announced by Steel City Testing 
Inc., 8843 Livernois, Detroit 4. 

Designated Model AP-1, the C-fra 
machine offers several unusual feature 
It is mounted on wheels so that it can b 


Overall dimensions of this Brinell haré 

ness tester are approximately 41-in. dee} 

and 19-in. wide. Height depends on ant 
height specified. 
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*'GurRrFAce’ PoT FURNACES 





For tackle, tanks or trucks, thousands of important, precision parts 


are being heat treated daily in ‘Surface’ Pot Furnaces. 


n : ‘Surface’ Pot Furnaces are standard rated so you can tell in advance exact 


production capacity, fuel consumption and all other operating data 
. « an exclusive feature no other furnace manufacturer offers! 


Because of this, production costs can be accurately estimated. 


ba These furnaces meet exacting requirements of liquid carburizing and cyaniding, 


annealing, hardening, quenching and drawing in liquid baths, and 


are used with salt, cyanide, oil, lead or any other suitable medium. 


Day after day ‘Surface’ Pot Furnaces are giving the high production capacity 


DS BASEPTE MBER, 


and lowest cost per piece produced so essential today. 


Learn more about them. Look into ‘Surface’ Pots today. 


Surface 


INDUSTRIAL 
FURNACES 


HEAT TREAT EVERYTHING FROM 
FISH HOOKS TO TRUCK GEARS 








‘Surface’ supplies both circular and 
rectangular Pot Furnaces in a wide 
variety of standard sizes and tem- 
perature ranges. Special sizes built to 


order. Send for Literature Group P-1. 


SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
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An Important Material for Designers 





offers many advantages... 


helps you use it PROPERLY 


Kopp engineers will help you make full use of the 


beauty and durability of glass to improve the 
sales appeal and performance of your products. 


Glass is colorful, beautiful, strong, wear-resist- 


ant; it won’t rot, rust, warp or stain; it is sanitary 
and easily cleaned. We will be glad to help you 
employ these advantages in your products. 


Skillful design and careful work- 
manship are needed to produce 
the precision-made, intricate lenses 
shown here. These are representa- 
tive of Kopp production. 


Sight glasses are used to permit 
one to see inside a closed con- 
tainer or other vessel. Such items 
form an important part of Kopp 
production. 


Color, accurate shape and size 
and dependable uniformity are 
properties demanded of Indicator 
glasses. Kopp makes many types 
and sizes—from tiny indicator but- 
tons to panels with integral lenses 
and prisms. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
Wii ceca RST ae 





New Materials 
and Equipment 


rolled out of the way when not in us 
and then easily rolled into position, reach, 
ing out over a conveyor, the lower any; 
is the top of a hydraulic piston whic 
rises as the load is applied to take th 
pressure off the conveyor; machines a 
made to order so that anvil height yj 
conform to customer’s conveyor height, 
and the maximum vertical opening by. 
tween ball penetrator and anvil is 4 jp 

In operation, the cycle is controlled by 
a snap switch mounted on the side of the 
machine. When on, the switch applic 
the 3000 kilogram load; when off, it te. 
leases the load. 


New Molding Material for Mock-ups 
and Prototypes 


Currently developing substantial inter. 
est among design and production depart- 
ments for the purpose of producing mock- 
up and prototype parts and assemblies, a 
new and useful material for the plastic 
industry is now available from the Jndus- 
trial Products Div., Clopay Corp., Clopay 
Sq., Cincinnati 14. 

Identified as Closeal, and supplied as a 
putty-like molding material similar to 
modeling clay, the new product can be 
molded by hand to form any desired 
shape, after which it can be baked at 
temperatures in the vicinity of 350 F to 
produce a model in permanent form 
Prior to the baking operation, Closeal is 
uniformly soft and workable, but after 
the baking oper:tion, it is converted to 
either a hard iigid material or to a soft 
form having a Durometer ir the vicinity 
of 50 (Shore A). 


New Soak Solvent Acts Quickly 


Designed specifically for the quick te 
moval of buffing and drawing compound 
from knurled or fluted surfaces of all 
metals, the new solvent offered by Du-Lilé 
Chemical Corp., Middletown, Conn. § 
said to remove all types of soils in less 
than a minute. 

Dynakleen requires no heating or Spe 
cial tanks, and can be used in spray was? 
ing machines or applied by hand. It 15 @ 
safety solvent which dries quickly and cao 
be used over and over with only occasional 
filtration. 

Another advantage claimed for the sol 
vent is that it is an ideal conditioner fot 
preparing metal surfaces prior to plating, 
painting, parkerizing, bonderizing and 
galvanizing. 


MATERIALS & METHODS 
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PLASTIC PARTS BY 
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460 Compression Molding 
offers balanced production 
of a wide variety of plastic parts 


Division of responsibility among several suppliers is 
avoided when you use .Aico’s complete compression 
molding facilities to maintain a balanced supply of 
parts to fit your production schedule. 

At Aico, 83 compression molding presses . . . 
ranging in size from 20 to 2000 tons . . . are at your 
service. The latest preheating equipment is used to 
provide scientific control of material and to achieve 
increased production efficiency . . . both of which 
result in lower unit costs. 

For parts of intricate shape . , . parts with deli- 
cate inserts . . . or parts with close tolerances .. . 
Transfer Molding is available in Aico’s Compression 
Molding Department, 

Take advantage of the convenience and econ- 
omy of working with a single supplier. Let an Aico 
engineer give you a straight forward recommenda- 
tion on the proper use of plastics. There’s no obliga- 
tion... we welcome the opportunity to be of service. 
Drop us a line today. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 
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MANY THINGS ARE BETTER BECAUSE OF 









THE ULTIMATE IN PRECISION CASTINGS 


ALUMINUM 410 SS 316 SS 


These intricate precision castings made from frozen mercury patterns assure 
you of soundness—accuracy—close tolerances—60-80 micro finish and mini- 
mum machining in size ranges not available by conventional casting methods. 
All ferrous and non-ferrous metals. Inquiries invited. Brochure on request. 


ALLOY PRECISION 
CASTINGS COMPANY 


EAST 45th ST. AND HAMILTON AVE. ¢® CLEVELAND 14, OHIO 








RADAR 
CASTING 
SPECIALISTS 


























Continuous and Uniform Scale Free Hardenir 
> 7 Sa 


@ Let EF engineers, with their wide experience on 
hundreds of shell, aircraft, tank, gun, bomb, cartridge 
clip, metal powder, ammunition, and other projects, 
help you with your defense production furnace 
problems—we already have the drawings. 








Gas-Fired, Oil-Fired and Electric Furnaces ie 


ELECTRIC FURNACE CO 
THE ECT ° 
Shad WILSOM ST. of PENMA. R. R. c aloo - Cho NaS 


148 

















Three Viny! 
Formulations 
Widen 
Applications 


of These Resin: 


by KENNETH ROSE, 


Western Editor, Materials & Method: 


@ SEVERAL NEW FORMULATIONS 0 
vinyl resins developed by B, | 
Goodrich Chemical Co. widen th 
application possibilities of these yer 
satile resins. The first is a polyviny! 
chloride intended for shieediel for. 
mulation with plasticizers, pigments 
fillers, and the like, and has ease of 
processing as its feature. The second 
is a polyvinyl chloride also, with ex. 
cellent clarity, heat stability and good 
strength, and is intended for rigid o 
semirigid uses. A vinyl chloride 
vinylidene chloride copolymer that i 
directly soluble in such organic sol: 
vents as toluene, xylene, and other 
aromatics is the third, and it is ex 
pected to put the vinyls into many 
kinds of solution coatings applic 
tions. 

The relatively new process of pow: 
der mixing offers an advantage to the 
molder and extruder in (1) use 0 
simple equipment, (2) lower inven 
tory of materials, and (3) simplifie 
color matching. The easy processin{ 
resin, offered under the trade desig 
nation Geon 101-EP, fits in with 
this method by readily absorbing 
most plasticizers at temperatures 0 
about 200 to 240 F to produce dij 
molding powders. Electrical prope 
ties are close to those of the stanaaté 
polyvinyl chlorides, indicating 
possibilities as an insulator. Some 0 
these are: 


Insulation resistance, meg- 
ohms/1000 ft 4750 

Dielectric constant 6.00 

Power factor, % 8.00 


The easy processing polyviny! 
chloride is a high-molecular-weigt 


(Continued on page 150) 
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Sterling supplies new meters with Push-On 
SPEED NUTS—Mallory does assembly job 5 times 
faster—saves 56c per unit, according to letter 
from Mr. H. K. Mallory, Mgr. Rectifier Division, 
P. R. Mallory, Inc., to Mr. J. R. Clark of the 
Sterling Manufacturing Co., Cleveland. 


“We have been using the Tinnerman Push-On 
fastener, as supplied with your Sterling meters, in 
our 6RS10 units for over a year now. 

“We are very pleased with this new mounting 
means for your meters, especially because we 
were somewhat instrumental in your adopting it. 
Recent cost comparisons show that assembly of 


meter, using three 


screws, lock washer, 
threaded nut. Two 
screws were inserted 
through ‘‘ears’ on 
ring to position 


meter 


N) 


\\ 


\\\ case ag tehilale 


a Li 
Sierling example 


of SPEED NUT savings... 
56c per unit...80% assembly time 


the meter with the Tinnerman fastener proved to 
be five times as fast as the old ring clamp you 
used to provide ... with a total savings of 56 
cents per 6RS10 to us.” 

In the closing paragraph Mr. Mallory said: 
“Shows what can be done by using a little in- 
genuity in the solving of a problem.” We cer- 
tainly agree. Fastener ingenuity is our stock in 
trade . .. perhaps it can be applied to your prob- 
lems. Call on your Tinnerman representative 
soon—and write for new “Savings Stories” edi- 
tion. TINNERMAN Propucts, INc., Dept. 12, Box 
6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 


THE SPEED NUT WAY 


‘ai Push-On SPEED NUT zips over meter 
\) Four arched prongs “‘bite’’ into meter 
R\\ 


vibration-proof grip 


against panel of unit 


_ 








/ 
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Insist on Hrest-O Lite 


Trade-Mark 


Deep-Drawn SHAPES and SHELLS 
for... 


Cups 

Receivers 

Pressure Vessels 
Containers 

Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


@ With or without openings, fittings or brackets 


Higher Quality —Longer Life 


e@ Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


Longer service life at lower cost 


Backed by over 35 years of experience and 
manufacturing skill 


LINDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [IS8 New York 17,N. Y. 
Offices in Other Principal Cities 
in Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Theterm''Prest-O-Lite’ is a trade-mark of Union Carbide and CarbonCorporation. 





Linde Air Products Company o04 
30 East 42nd Street 
New York 17, N. Y. 


Please send complete information about deep-drawn shapes and shells. 


NAME 








COMPANY 





ADDRESS 
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Three Vinyl Formulations 





continued from page 148 


resin, with the stability and physical 
properties associated with high mo. 
lecular weight. Savings in mixing 
time of 25 to 50% are reported, 
When properly plasticized, the ma. 
terial is suitable for such articles as 
belts, trim for shoes, wire insulation. 
and handbags. Here the higher mo. 
lecular weight permits increasing the 
percentage of plasticizer when flexi- 
bility is the important property. Ex. 
trusions may frequently be run at a 
temperature 20 to 30 F below that 
of standard vinyl resins. Calender. 
ing, and injection and compression 
molding, will usually show an ad. 
vantage in either lowered processing 
temperature or higher rate of pr 
duction. 

The second modification of pol 
vinyl resin produces a material that 
has high thermoplasticity without th: 
addition of a plasticizer. It can | 
molded, calendered, or extruded 
without special formulation, and s 
is suitable for fabricating into rigid 
parts. This will bring the new for 
mulation into the field-in which the 
polystyrenes, the cellulosics and the 
acrylics among the thermoplastics, 
and the phenolics, melamines and 


Unbreakable phonograph record molded 
from polyvinyl chloride will not break, 
chip or crack, and has exceptional tone 
fidelity, particularly in the high frequency 


range. 


ureas among the thermosets, have 
been the important materials. 


Producers of the new formulation 
point out that polyvinyl chloride has 
excellent inherent properties to rec- 
ommend its use in the field of rigic 
parts. It is nonflammable in itself, 
and burns only when a combustibi¢ 
plasticizer has been added to he 
formulation. Electrical properties ar 
excellent. Impact resistance and ib 
rasion resistance are superior [0 
those of most of the materials in this 


(Continued on page 152) 
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subversive 
casting? 





Castings, like people, can prove to be unsound 
. dangerous. And the concealed faults in either 


are difficult to detect until the damage is done. 


Manufacturers who insist upon sound steel castings 


know from long experience that they can depend on 


Sivyer. The most rigid metallurgical control ... every known 
scientific test . . . combine to assure the internal integrity of 
Sivyer Castings. The result . . . longer service life, extra depend- 


ability, under the toughest conditions. 


You don’t need a congressional investigation to 
get rid of subversive castings in your operation. Look 
for the famous Sivyer > which guarantees a 100% ’ 


dependable steel casting. 








GH ALLOY AND 


SPECIFICATION STEEL CASTINGS 





SPECIALISTS IN H 


SIVYER STEEL CASTING COMPANY e MILWADKEEGCHICAE OG 
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HITCHINER 


PRECISION INVESTMENT CASTINGS 
MAKE A 


50% TO 60% SAVING IN LABOR 


PLUS MATERIAL SAVING 
FOR 


STANDARD DUPLICATING MACHINES CORP. 


“< 
Rls stat 


Miter Gear Housing 
formerly machined 
from sand casting is 
cast from beryllium 
copper 20C ata 
saving of metal. 


The Everett, Mass., company that held the basic patents on 
spirit duplicators is still on the alert for new and better meth- 
ods. In selecting a Hitchiner casting for the miter gear hous- 
ing shown, four time consuming operations were eliminated 


resulting in the exceptional saving in labor costs. 


SEE US AT BOOTH H-264 
NATIONAL METAL EXPOSITION 


Ask Hitchiner how to solve your investment casting 
problems. Send your drawings for complete engineer- 


ing analysis and recommendations without obligation. 


To learn more about 
Hitchiner Precision In- 
vestment Castings send 
for free folder. 


S HITCHINER Manufacturing Company, Inc. | 
: MILFORD 3, NEW HAMPSHIRE 


Sales Office: 967 Farmington Ave., West Hartford 7, Ct. Representatives in principal cities 
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group. Chemical resistance is also 
better than that of the other material; 
suitable for rigid molded parts. 

The greatest difficulty in the way 
of the vinyls entering the rigid parts 
field heretofore has been their poor 
processing qualities as compared with 
the polystyrenes or the cellulosics, for 
example. The new material can be 
molded without addition of plas. 
ticizer at temperatures below dee 
300 F, according to its producers. 


The primary use of vinyl chloride-vinylidene 

copolymer is in paints and lacquers. Shown 

here is a test panel being sprayed for tes! 
purposes. 


Heat stability is good, and the ma- 
terials may be produced in crystal 
clear grades when desired. 

An interesting possibility for the 
new formulation is in the manufac- 
ture of unbreakable phonograph rec- 
ords. It has good strength, high re- 
sistance to cold flow, and good 
abrasion resistance in addition to its 
superior moldability. Tests made 
have shown high fidelity, particu- 
larly in the upper ranges of sound. 
Clear piping for the chemical indus- 
try is another potential use. Its solu 
bility in mixtures of acetone and 
aromatic solvents holds out the posst- 
bility of use in the manufacture 0! 
adhesives and coatings. It will sell 
for about 34¢ per lb. 

Some of the most important prop- 
erties of the new vinyl in the un- 
plasticized condition are: 


Tensile strength, psi 6600 
Hardness, Durometer D 82 


(Continued on page 154) 
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— 
LAPS cane als 


*.004? *.002? *.001? 
Whatever the tolerances you need, 
we can work within them! 


We have the experience, the facilities, the skill 
to turn out intricate, accurate moldings. Dur- 
ing World War II, for example, Prolon made 
plastic parts for the Proximity Fuse, a job 
requiring skilled precision molding. Continu- 
ously for the past 10 years, we have been 
producing battery cases for use in Air Force 
planes. 


Today, as of now, we are ready to go right 
into production on other defense projects. No 
waiting period for training personnel and 
adapting facilities! We have room to expand, 
if desired, and unlimited power is available. 
Our engineering department has the technical 
and practical experience necessary to advise 
on designs, on correct choice of plastic mate- 


PLANNING ¢ DESIGNING ¢ DIE MAKING > MOLDING 
FOR CIVILIAN OR DEFENSE PRODUCTION 


SEPTEMBER, 1951 


rials, on efficient molding methods, compres- 
sion or injection. We make our own molds. 


Whether your requirements are defense or 
civilian production, a letter, a wire, or a tele- 
phone call will bring one of our planning engi- 
neers to your office. No obligation. 








THERE IS 
NO SUBSTITUTE 
FOR PLASTICS 





PROLON PLASTICS, A DIVISION OF PRO-PHY-LAC-TIC BRUSH COMPANY, FLORENCE, MASS. 
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ROCKWELL’ 


--- to be SURE 
in 
Hardness Testing 


@ You know the value of testing. You know the precision 
of “ROCKWELL” Hardness Testers. But is your present 
machine exactly suited for today’s work? Or is it difficult 
to decide which model you need for new work in your plant 
or laboratory? To be sure, check the “ROCKWELL” line. 





“ROCKWELL” HARDNESS TESTERS 


For metals and alloys, hard or soft, flat, round, tubular, or 
odd shaped. Micrometric precision yet ruggedly built. 
Convenient controls. Four sizes. 


OCKWEL » Superficial HARDNESS TESTERS 


For shallow tests of razor blades, wire, tin plate, nitrided 
and lightly carburized steel. Accurate for years. Easy to 
operate. Variety of sizes. 








For microhardness or micro-indentation hardness testing. 
Automatic testing cycle. Indentation as shallow as .00005’. 
Three models. 








‘“‘Brale” diamond penetrator « Test blocks for checking 
accuracy ® Equitron for positioning test samples ¢ Goose- 
neck Adapter for testing inner surfaces « Work Supports 
for rods, tubes, odd shapes. 


Tell Us your problem. Let us make recommendations. 


Be sure. Buy “ROCKWELL” Hardness Testers. 
*Trade Mark Registered 





MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


ARK . > y 230-E Park Avenue, New York 17, N. Y. 
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Distortion under load, 0.1- 
in. drop 140 F 

Specific gravity 1.39 

Izod impact strength, lb/in. 0.50 

Water absorption, 24 hr, 

% 0.14 

A vinyl-vinylidene chloride copoly. 
mer seems to have its greatest po. 
tentialities in the field of solution 
coatings. It is soluble at room tem 
perature in such aromatic hydrocar- 
bons as toluene and xylene, and the 
solutions are stable, even at high 
concentrations and when cooled to 
32 F. The solutions become viscous 
at the lower temperatures, but re- 
cover their fluidity without gelling 
when warmed to normal room tem- 
perature. 

As a coating material for such 
metals as aluminum, copper, lead, 
tinplate and steel, the resin con- 
tributes good chemical and water 
resistance, flame resistance unles: 
plasticized with a flammable plas 
ticizer, good abrasion resistance, and 
good adhesion to the metal. One 
possibility here is its use as a com- 
ponent in can lining lacquers. In the 
wrappings field the resin, used as a 
coating over paper, metallic foils 
and cellophane, provides a moisture 
barrier in some cases, and makes the 
material heat-sealing. Labels and 
cover stock are other possibilities | 
the paper coatings field. Coatings on 
a fabric base might find applicatior 
in flameproof window shades, tents 
or awnings; decorative enamels for 
use on rubber would find its abrasion 
resistance valuable. Printing inks 
might be formulated with the soluble 
resin to improve adhesion and chemi- 
cal resistance. The paint and lacquer 
industry generally will probably give 
the new material consideration in the 
formulation of fireproof sprayable 
lacquers. 

Coatings can be applied by any 0! 
the standard methods, such as brush- 
ing, spraying, roller coating, and 
knife or bar coating. Solutions rang: 
ing to 50% total solids can be pre- 
pared by agitation of the resin in the 
solvent at room temperature. 

In addition to its possibilities 
the coatings field, the material 1s 
interest to producers of unsuppor 
films. Films can be cast from tht 
solutions to form thin stock of fle 
bility determined by the type 
amount of plasticizer added. Even 
the unplasticized film possesses a 
gree of flexibility that is sufficient for 
many applications. 
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Strain analysis 


improves design... 


BRUSH ANALYZER GIVES COMPLETE 
DATA...IN WRITING 


@ If the boom on an excavator is “over-designed’’, 
needless weight is added and steel is wasted. If 
the boom is “under-designed”, failure may result. 

That’s why designers of the Marion Power 
Shovel Company get design facts from excavators 
in actual operation. With strain gages mounted 


on the boom, the hoist line pull on the shovel | 
and the vertical bending of the boom are. 


recorded automatically with a Brush two-channel 
Recording Analyzer. Event markers, recording 


on the same graph, indicate comparative rpm of | 


different shafts. 


Result—data not previously known has led to an 
improved design of Marion Excavators, and the 
saving of weight in the booms. Despite the severe 
operating conditions—for instruments—the Brush 
Analyzer continues to give satisfactory service. 


It will pay you to investigate Brush Analyzers 
for studies of strains, displacements, light intensi- 
ties, temperatures, surfaces, d-c or a-c voltages or 
currents, and other static or dynamic conditions. 
Write for full information. The Brush Develop- 
ment Company, Department G-13, 3405 Perkins 
Avenue, Cleveland 14, Ohio, U. S. A. Canadian 
Representatives: A. C. Wickman (Canada) Ltd., 
P. O. Box 9, Station N, Toronto 14, Ontario. 


DEVELOPMENT COMPANY 


PIEZOELECTRIC CRYSTALS AND CERAMICS *« MAGNETIC RECORDING: 
ELECTROACOUSTICS+ULTRASONICS* INDUSTRIAL & RESEARCH INSTRUMENTS 
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Design Them Around 


PERMACLAD 


Stainless Clad Steel 























Corrosion Resistant! Easily Formed! 


Manufacturers and designers are discov- 
ering the advantages of designing products 
and equipment around PERMACLAD 
Stainless Clad Steel. It combines the sur- 
face characteristics of Stainless Steel with 
the formability of mild carbon steel and 
provides corrosion resistance at low cost. 
PERMACLAD is Stainless Steel (10% 
or 20% but can be varied to meet design 
voquivednents) inseparably welded to car- 
bon steel. - 





Savings in the consumption of 
critic ally short materials can 
be effected through the use of 
PERMACLAD. Now is the 
time to improve your products 
at low cost. Get the complete 
PERMACLAD sstory today. 
Write for folder D-97. 


Scrap is a vital necessity to keep America’s 
steel mills operating at capacity. Cooperate! 
Sell your scrap now. 


For Better Products At Low Cost Specify PERMACLAD 


PERMACLAD 


STAINLESS CLAD STEEL 
ALAN WOOD STEEL COMPANY 
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Metallized Steel 





(continued from page 13) 


aluminum under exposure to different 
atmospheres. Duplicate steel speci- 
mens will be sprayed with aluminum 
and zinc coatings varying in thickness 
from 0.003 in. to 0.015 in. with and 
without vinyl cover coats. 

Preparation of the more than 4000 
specimens to be exposed is already 
underway. When the specimens are 
completed early this fall, they will be 
assembled for exposure at such 
standard corrosion test sites as those 
located at Kure Beach, N. C.; Point 
Reyes, Calif.; Gulf Coast; New York 
City; and Wrightsville Beach, N. C. 
Exposure will be for periods of one, 
three, six and 12 years. 

The test program is intended to 
provide authoritative data on what 
thickness of zinc or aluminum to use 
for different exposures for various 
lengths of time. The types of ex- 
posure include sea water, marine at- 
mosphere and different industrial 
atmospheres. Arrangements will be 
made for examination of exposed 
specimens at regular intervals and for 
issuance of periodic reports. Anyone 
interested in securing a copy of the 
program or progress reports when 
issued may write to the Secretary, 
AWS Committee on Metallizing, 
American Welding Society, 33 W. 
39th St., New York 18. 


Determination of Magnesium in 
Cast Iron 


Addition of small amounts of 
magnesium to cast iron has received 
increasing attention recently because 
it imparts desirable ductile qualities 
to the iron, apparently by producing 
a modular or spheroidal graphite 
structure. Because a variable part of 
the added magnesium is lost during 
the production of the cast iron, the 
final magnesium content must be de- 
termined by chemical or spectro- 
graphic analysis. Although spectro- 
graphic methods are quicker for 
routine examination, a suitable 
chemical method is needed, both for 
checking spectrographic standards and 
for use in laboratories not equipped 
for spectrochemical methods. An an- 
swer to, this need is offered by a 
































“On 
UTILITY 15 or 25 


is a simple cold 


Zinc 


that renders 
surfaces more 
corrosion-resistant 
than cadmium, 
brilliant as chrome, 
at a cost of 
LESS THAN 1/5¢ 
PER SQUARE FT. 
and is now 
AVAILABLE FOR 
CONSUMER GOODS 
formerly using 
chromium, nickel or 
cadmium plate. 


Send for free data 


TODAY 
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Le TYGON PLASTIC 


provide the answer to your 
TOUGH CORROSION PROBLEMS 








Tygon Plastics are resistant to an unusually wide range 
of corrosives, much more so than rubber or metals. Many 
formulations are completely non-toxic, may be used 
safely in contact with foods, drugs or solutions which 
must be kept free from metal or sulphur pick-up. 


Tygon’s physical properties are interesting, too. Tygon, 
in liquid form, can be applied like a paint to metal 
or concrete; dries to a tough, elastic film that shrugs off 
corrosive fumes or acid spillage. Solves the problem of 
protecting structural steel, tanks and other exterior 
surfaces. 


Tygon sheet stocks, 3/32” thick, serve as an effective 
long-lived lining for tanks, ducts, pipe and other process 
equipment, particularly for handling strong oxidizing 
agents such as nitric, chromic, strong concentrations of 
sulphuric acids, and bleaches. 


Tygon cut, molded, and extruded gaskets further extend 
the range of usefulness of this versatile material. 


Tygon flexible plastic Tubing offers a better, simpler 
way to pipe many corrosive solutions, and gases, as 
well as liquid foods, and beverages. Available in bores 
from .120” up to 2”, Tygon Tubing may be clear or 
opaque, as well as outer-braid reinforced for high 
pressures. 








It's worth checking into — one of the many Tygon flexible plastic 
formulations may well provide the answer to your tough 
corrosive problems. 
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A REGULAR SERVICE OF THE COOPER ALLOY Founpry co., HILLSIDE, W. J. 
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MACHINING 18-38 STAINLESS STEEL --- 
METALLURGICAL CONSIDERATIONS 


Norman S. Mott 
Chief Chemist and Metallurgist 


Most of the headaches associated 
with the machining of stainless alloys 
can be cured with machining experi- 
ence, but some of them are associated 
with metallurgical considerations. 
This applies both to the wrought and 
the cast materials. Too often the 
underlying causes and the possibilities 
for their correction are not well 
understood. The purpose of this dis- 
cussion is to review these causes, and 
to indicate the steps which may be 
taken to eliminate them. 

The basic difficulties experienced 
in the machining of stainless alloys 
are: 

1. The metal is too hard. . .. The 
cutting tool cannot penetrate or 
too much cutting tool pressure is 
required. 

2. The metal is too tough... . It 
tears away instead of breaking up 
into chips. 

3. Frictional or galling characteristics 
are excessive. . . . Chips adhere 
to the tip on the tool, resulting in 
the balling up of the cut metal. 

4. Microstructural non-uniformity or 
segregation. .. . This causes hard 
spots and results in rough or un- 
even machined surfaces. 

5. The metal work hardens. .. . 
This results in a blunt tool and a 
polishing rather than a cutting 
action. Let us review each of these 
difficulties in turn: 

Hardness: Hardness in 18-8 stain- 
less, such as to cause difficult machin- 
ing is not an inherent characteristic. 
It is usually found in the form of 
work hardening, either from cold roll- 
ing or from hot working to too low 
a temperature. Although machining 
operations have been conducted up to 
as high as 350 Brinell, this requires 
a slow special technique and for prac- 
tical purposes such hard metal should 
be soft annealed by water quenching 
from 1950-2100° F. 

Toughness: Correctly heat treated 
18-8 stainless in the condition for 
maximum corrosion resistance is very 
tough and ductile. These are desir- 
able characteristics from a mechanical 
viewpoint, but they are pretty tough 
on machinability. Experience has 
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shown that machining difficulties can 
be minimized through the addition of 
an embrittling agent such as selenium, 
sulphur or phosphorus. And when 
properly controlled, maximum ma- 
chinability with a minimum loss of 
corrosion resistance can be accom- 
plished. 

Galling: Galling tendencies, which 
are associated with softness and duc- 
tility, are also largely eliminated by 
controlled additions of various alloy- 
ing elements. 

Hard Spots: Hard spots are caused 
by microstructural segregations such 
as carbides and other hard phases. 
The machining tool in passing over 
these areas does not cut properly and 
gives a raised and usually a glazed 
surface, producing a so-called ‘“‘orange 
peel” effect. Correct quench anneal- 
ing heat treatment is required in 
order to eliminate such a condition. 
Another cause of hard spots may be 
burnt-in pieces of molding sand, a 
condition sometimes found in poor 
quality castings. 

Work Hardening: Work harden- 
ing is a universal characteristic of the 
18-8 stainless steels. Pressure by the 
machine tool tends to cold work the 
surface and make it hard. To offset 
this, there are a number of machin- 
ists’ /tricks which are somewhat be- 
yond the scope of this discussion. 
(Further data on the machining tech- 
niques can be found in J. J. Roberts’ 
paper, “Don’t Fear Threading of 
Stainless.” ) 





Available on Request 


Copies of this article, printed 
on heavy stock in convenient fil- 
ing form are available. In addi- 
tion, reprints of Mr. Roberts’ 
more complete paper will gladly 
be sent to you, without ob- 
ligation, in 
small quanti- 


ties. Address 


your requests 
GOPER ‘to Publicity 
Dept., The 

LLOY Cooper Al- 


loy Foundry 
mei ey Co., Hil lside 
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chemical method developed recently 
by John L. Hague and James | 
Shultz of the National Bureau of 
Standards. 

In this NBS method, the cast irop 
sample is dissolved in hydrochloric 
acid and the iron removed, after oxi. 
dation, as the chloride by ether 
extraction in a continuous extractor 
Magnesium, together with part of the 
manganese, is then precipitated as 
phosphate from an ammoniacal cit. 
rate solution. After dissolving this 
phosphate precipitate in diluted acid, 
the manganese is removed by preci. 
pitation with ammonium persulfate 
as manganese dioxide. The mag. 
nesium is then: precipitated as the 
phosphate, ignited, and weighed a; 
Mg.P.O0,. Finally, the weighed 
pyrophosphate precipitate is exam 
ined for calcium by the sulfate 
ethanol procedure, and any necessary 
weight correction is made. 

The reliability of the method was 
checked by making a number of de. 
terminations on several NBS stand- 
ard samples of iron to which had 
been added known quantities of 
magnesium. Between 0.01 and 
0.10% magnesium was added, the 
usual range in nodular cast iron 
Calcium and cerium were also added 
to a few samples, as calcium may be 
present in some cast irons, and as 
cerium is sometimes added to induce 
a nodular structure. Results indicate 
that the NBS method of determina- 
tion of magnesium in cast iron is ap- 
plicable to most plain or low alloy 
irons, and also that moderate amounts 
of calcium and cerium do not inter- 
fere. Accuracy of the order of 
0.002% of magnesium was indicated 
for the range investigated. 


Cobalt Requirements for Porcelain 
Enameling Reduced 


The Government Business Com- 
mittee of the Porcelain Enamel Instt- 
tute reports that considerable progress 
has been made by the porcelain 
enamel industry in reducing the 
amount of cobalt required for enam- 
eling operations. Formerly 2.2 lb of 
cobalt per ton of steel were used, but 
the ratio now has been cut to 1.3 |b 
of cobalt per ton of steel. 

According to a PEI Committee 
spokesman, these figures were [t 
vealed at a recent meeting between 


MATERIALS & METHODS 



















practical imagination 


| 
<<} 845" | 76'> 


“welded” assembly makes large plastic parts 
practical and economical 


Look at this large, laminated plastic part. It is 19’’ long with two concentric diameters 
of 13!/." and 9!/," connected by a flat ring. Think of the cost of molds for making such 
a piece—and then consider the fact that only a few such parts are required. The cost 
would be prohibitive. 

It is on problems like this that Continental-Diamond’s knowledge of plastics and 
their fabrication pays off for you. C-D engineers took two Dilecto tubes of the required 
diameters and wall thicknesses and then cut a ring from a sheet of Dilecto to just fit 
the O.D. of the smaller tube and the I.D. of the larger. 

These three parts were then literally ‘‘welded’’ together into a strong, low cost part. 
The material used to do the ‘‘welding’’ is one of the compounds developed by C-D in 
their vast experience of fabricating parts of Fibre, Vulcoid, Celoron, Micabond, Dilecto 
and combinations of all of them. 

" If you have a problem—or a standard application for plastics, it will pay you to 
oY check with your nearest C-D office. 


DILECTO (Laminated Thermosetting Plastic) 
dv cing bet te r p ro CELORON (Molded High-Strength Plastic) 
<0 dy, DIAMOND FIBRE (Vulcanized Fibre) 
"sy VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 


G 
YOUr partner 6 © 


DE-5.5] 
BRAN H OFFICES: NEW YORK 17 7 CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


et ae, = 1 catond rieee COMP Oey 


Estoblished 1895 .. Manufacturers of Laminated Plastics since 1917 — NEWARK 25DELAWARB! 
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YOUR 
Neck Way 
Out, Too? 


... with more 
business than 
you can produce? 
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Sounds like a happy situation when \ , * “4 — * ) 
you say "too much business," ‘*%. 3% Df >. 
but it sure isn't, as those of you know 
who are on that spot. And 

we're on it, too, since occasionally 
your requirements exceed our 
production. But... in an attempt 
to help you with your fasten- 

ing problem, we've produced a TIME 
SAVER, shown below! 




















FREE—A-N Stainless Fastening Selector 


This handy slide-chart instantly identifies 
A-N Nos. pertaining to stainless steel nuts, 
screws, bolts, rivets, cotter pins, washers; 


gives sizes and other data. Write for 
"Chart 51L" TODAY! 


rrosive 
Metal Products Co., Inc. 


Manufacturers of STAINLESS STEEL FASTENINGS 
=a CASTLETON-ON:HUDSON,. NEW YORK 
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National Production Authority of, 
cials and the Frit Manufacturer's Aj. 
visory Committee held recently ji; 
Washington. At the meeting ; 
was agreed that porcelain enamel, 
should supply NPA with figures ¢ 
how much cobalt is needed and hoy 
much finished product can be pro 
duced with it, for NPA guidance jy 
studying cobalt needs for defeny 
porcelain enameling operations , 
well as appliance manufacture. 

Cobalt, a critical material in man; 
defense products, is the metal-adhe. 
ing agent used in the porcelain 
enamel ground coat. The spokesman 
for PEI states that a further redu. 
tion in the ratio of cobalt to steel \ 
deemed impossible without encoun 
tering serious manufacturing difficu. 
ties. 








Mechanical Descaling Makes ; 
Come-Back 


The cooling scale that covers the 
surface of forged or hot rolled stee 
is highly objectionable in many sub- 
sequent processes. The accepted 
methods of removing this scale hav: 
been almost exclusively chemical 
processes in the last 50 years. The 
older idea of mechanical descaling 
has been undergoing a revival, how: 
ever, and may displace chemicil 
cleaning in many industries in th 
near future. 

Sulfuric acid descaling was stand 
ard procedure in wire drawing befor 
the last war. The cooling scale was 
hard and abrasive, and the acid dip 
was considered to be the cheapts 
and most effective way to remove ! 
before drawing. There were a nut: 
ber of well-recognized disadvantages 
to this method of cleaning. The ac 
fumes were extremely corrosive 
the equipment and were unpleasat! 
to work near. An even worse hea 
ache to many manufacturers was the 
problem of waste disposal—dumpin; 
the acid into streams was usual] 
impossible and treatments to neutté! 
ize it or bury it were expensive 40' 
ineffective. 

These disadvantages were put 
with until the war brought shortag* 
of sulfuric acid both here and ! 
Europe. The war also increased th 
reluctance of manufacturers to was 
the iron dissolved by the acid. Th 
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‘Design Your Products - 
or Parts with the 
Shell Mold Process in Mind! 


The shell molding process produces 
thin-shell sand molds and cores 
bonded with BAKELITE Phenolic 
Resins. It permits casting ferrous or 
non-ferrous metals to such accurate 
sizes and shapes that you will find 
it an economical and practical im- 
provement on your present labori- 
ous and costly machining operations. 
Here are some of the advantages 
Builders Iron Foundry of Provi- 
lence, R. L., gained for one of its cus- 
tomers, by using this process for 
casting the “Meehanite” metal con- 
necting rods illustrated: 


® Surfaces that are virtually 
pattern-smooth. 
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SEVEN MINUTES SAVED 


Connecting rod at left was cast by the shell mold- 
ing process. Note smooth surface, minimum excess 
metal. Rod at right, cast in conventional sand mold, 
is rougher; takes 7 minutes longer to finish. 


PRODUCT COSTS 








® Tolerances of .002 to .003 of 
an inch per inch. 


@ 30 per cent reduction in finishing 
time as compared with green- 
sand castings. 


@ All holes cast; boring 
eliminated. 


Why not investigate this remarkable 
process? Your foundry should know 
about it. You will find that designing 
your products with this process in 
mind can speed production, lower 
costs, conserve metal, even elimi- 
nate serious production bottlenecks. 


For further information, write 
Dept. CP-17. 


BAKELITE | 


TRADE-MARK 


PHENOLIC 


BONDING RESINS 
/e\_ : 
raaet\ OO J mane 
BAKELITE COM 
A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
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GRINDER SHROUD 


devised from Fullergript brush 
strip by maker of vertical die 
and surface grinder .. . concen- 
trates coolant and protects op- 
erator from spray. 


REMOVING GLOSS 


from molded counter top accom- 
plished by buffing cylinder with 
widely-spaced but spiralled Ful- 
lergript brush strips. Engineer- 
ing trick was to work out angle 
of spiral giving an even buff. 


WATER DEPOSIT 


flicked away automatically from 
tops of cans coming from cool- 
ing machine in cannery. Hand 
labor eliminated. 


CREEPING PREVENTED 


by printing press manufacturer 
who utilized Fullergript formed 
as 2” discs, which hold paper 
against stop fingers. 


NEW ANSWERS 


to puzzling problems can often 
be found with the brushing action 
of Fullergript strips. You are in- 
troduced to new vistas of mechan- 
ical possibilities. And our engi- 
neers will work with you. Simply 
write and ask for information 
from... 


(it home... 
im business, Loo 





THE FULLER BRUSH COMPANY 
INDUSTRIAL DIV., 3636 MAIN ST., HARTFORD 2, CONN. 
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growth of powder metallurgy also ip. . 
creased the prospective value of 
mechanically removed oxide scale 

One of the first attempts at me. 
chanical descaling was made durin 
the war by a French wire mill, cy 
off from sulfuric acid supplies, {t 
worked well and a 100% mechanic] 
descaling process was eventually 
evolved. 

The research that has been done ip 
this country has centered on three 
general methods. The steel is either 
flexed, stretched or brushed to te. 
move the scale. Commercial equip. 
ment is now being offered to replace 
the older acid dip methods. 

During the past ten years, for 
example, The Osborn Manufacturing 
Co., in Cleveland, Ohio, has devoted - 
considerable effort to a project aimed 
at developing a mechanical method 
for removing and salvaging cooling 
scale from the surface of steel strip, 
bars and rods. This new brushing 
method would not only remove all 
the scale but would also improve the 
sufface and the physical characteris. 
tics of the article in preparation for 
further processing, 7.e. cold rolling, 
drawing, plating, enameling, etc. 

The development work has now 
progressed to the formulaton of 4 
plan, the elements of which have 
been sufficiently tested to indicate 
that the chances of success are excel- 
lent. 

The equipment needed may occupy 
very much less floor space than that 
needed for acid pickling or sodium 
hydride methods for scale removal. 
The horsepower consumed by the 
Osborn method will be considerably 
less than that consumed by a rolling 
line, and the amount of power [e- 
quired will depend upon the speed 
of the operation. The speed can be 
adequate to meet any mill require 
ments. Speeds of 200 to 500 ft pet 
min have been studied and judged 0 
be feasible. Higher speeds are well 
within probability, and are governed 
only by the type of equipment used. 

The virtues of brush descaling 11- 
clude rapid and effective removal 
and salvage of oxide scale, the re 
moval of slivers, the rounding 0! 
sharp edges of pits and_ scratches 
which can be objectionable in them- 
selves or as the occasion for the 
forming of miniature seams and 
other defects on subsequent rolling. 
In addition to this, the method re- 
duces the differences in hardness of 
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The Kodak High Speed Camera can now 
be supplied with a special feature which 
permits the recording of cathode-ray os- 
cillograph traces through the back of the 
film. This makes possible high speed 
motion pictures of mechanical action 
with its electrical aspects simultaneously 
superimposed on the same 16mm film. 
When projected at normal speed, you 
get a complete picture of combined me- 
chanical and electrical action slowed 
down as much as 200 times. 









eee High Speed Movies of Mechanical Action 


and Oscillograph Traces Combined on One Film! 


These engineers are seeing for the 
first time what actually happens at 
the ‘break’ of a mercury switch. 


This basic improvement has countless 
new applications for solving design, pro- 
duction, and product performance prob- 
lems through high speed movies, partic- 
ularly those involving electrical equip- 
ment. Since an argon lamp times the film 
travel, extremely accurate analysis is pos- 
sible. This unique tool may be the answer 
for which you have been looking. Further 
information and a copy of the booklet 
“Magnifying Time” will gladly be sent 
on request. 


The Kodascope Sixteen -10R Projector... To show your high 
speed movies so that you can study the critical phases of action, this 
moderately priced projector is equipped with a remote-control 


push button for reversing film direction over and over again. Its 


2-inch f/1.6 lens and 750-watt lamp assure bright screen illumina- 
tion, sharp from edge to edge. Important details stand out clearly, 
even if exposure conditions have not been optimum. 





EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 


| High Speed Movies 


*e-@ function of photography 


Kodak 

















SOUTHCO quarter-turn fasten- 
ers offer double advantages: 

1. quick adjustment so that 
panels of various thicknesses 
are always held tight. 

2. installation simplicity, includ- 
ing elimination of striker 
plates to save time, lower 
costs. 

Available with knurled knob 
or flush, key-operated heads. 

Send for complete informa- 
tion. SOUTHCO Div., South 

Chester Corporation, 1404 Fi- 

nance Bldg., Philadelphia 2, Pa. 
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OVER A WIDE RANGE 
BY JUST 
TURNING THE KNOB 











Baldwin-Tate- 
Emery Testing 
Machines are 
SOUTHCO 
Fastener equipped. Activating knobs 
serve also as handles for lifting and 


holding door. 








DOOR FASTENERS 
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adjacent regions of the metal, thereby 
promoting more uniform physical 
and chemical characteristics. On sub. 
sequent rolling or drawing this in. 
creased uniformity promotes better 
results. The increased uniformity 
also reduces the chemical activity by 
passivating the surface by mechanical 
methods. This gives improved te- 
sults when the surfaces are plated. 
The avoidance of contact of the steel 
surfaces with acid and alkali solu- 
tions, which this method permits, 
eliminates factors tending to promote 
embrittlement and the absorption of 
gases which, if not properly removed, 
are detrimental for some purposes, 
such as enameling, painting, and 
other operations. The method also 
permits the removal of edge burrs 
after trimming or slitting and the 
rounding of sharp edge markings 
which otherwise promote edge crack- 
ing on subsequent rolling. 


News of Engineers 





Donald N. Watkins, who had pre- 
viously been president and treasurer of 
Laclede-Christy Co., was elected chairman 
of the board and president at a recent 
board meeting. 


The Bessemer Medal for 1951 was 
recently awarded to Benjamin F. Fairless, 
president of the United States Steel Corp., 
by the British Iron and Steel Institute, 
in recognition of his distinguished serv- 
ices to the industry. The presentation was 
made at the fifty-ninth general meeting of 
the American Iron and Steel Institute at 
the Waldorf Astoria Hotel. 


Ideal Plastics Corp. has announced the 
appointment of Alfred C. Manovill as vice 
president and general manager of the 
company, and Lionel Weintraub as vice 
president. Mr. Manovill has been as- 
sociated with the industry since 1924 and 
is a former director of the The Society 
of the Plastics Industry. 


The appointment of William S. Ren 
as director of engineering of the Hydra 
lic Press Manufacturing Co. has been 
announced by the company. Mr. Reiners 
position will embrace all phases of eng! 
neering research and development of the 
company’s products. 


Dr. Cole Coolidge has been named di- 
rector of the Chemical Dept. of E. I. du 
Pont de Nemours & Co., Inc. Assistant 
director since 1939, Dr. Coolidge succeeds 
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/ GREATER 
PRODUCTION 


stands to reason you can’t handle many more requirements. King bends and welds from bar | 
obs but you can take on better quality jobs... stock, bands, flanges, angles, special shapes to | 
obs which return a better profit... jobs which your specifications. Make King your ring depart- 


lemonstrate your top ability. ment. Save time, money, material, labor. A phone 


ee 


Well, you can go after and lock up the better call, a wire, a letter will start King working as 


obs when you select King to supply your ring your Ring Department. 
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7 Coated molybdenum strip undergoing 
laboratory life test. Life of 2500 hours 
at 2000°F is not uncommon. 


Fansteel Siliconized Molybdenum is an 
entirely new material for high temper- 
ature service up to 3000°F. To the 
strength and workability of pure molyb- 
denum is added an impervious coating 
which resists both oxidizing and reduc- 
ing atmospheres, providing a strong, 
electrically conductive material, com- 
paratively abundant, reasonable in cost. 

The bond between the coating and 
base metal is integral; the coating does 
not flake, peel or spall. It is highly re- 
sistant to thermal shock. 

Available forms include fabricated 
parts, bar, rod, wire, seamless tubing, 
special shapes. Fansteel Metallurgical 
Corporation,North Chicago, Ill.,U.S.A. 


Ask for Bulletins: 

C2 Fansteel Siliconized Molybdenum 
C) Fansteel 77 (high density) Metal 

C) Fansteel Tungsten and Molybdenum 
C) Fansteel Tantalum 


12502-A 


Fansteel 


SPECIAL PRODUCTS 
In ( ontrolled Vie tallurey 
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Dr. Elmer K. Bolton, who has retired 
after 21 years of service as director. 


Appointment of Arnold M. Wolf as 
vice president in charge of manufacturing 
has been announced by the Lewyt Corp. 
Mr. Wolf has been works manager of the 
company since 1942, and has been a 
manufacturing executive for 20 years. 


Donald I. Bohn, chief electrical engi- 
neer of Aluminum Co. of America, was 
recently awarded the 1950 Benjamin G. 
Lamme Gold Medal by the American 
Institute of Electrical Engineers. The 
coveted award is one of the highest be- 
stowed in the electrical engineering field, 
and was presented at the Institute's 
general summer meeting held in Toronto, 
Canada. 


According to a recent report from 
Aluminum Co. of America, H. V. 
Churchill, chief of the Analytical Div. 
of the company’s Research Laboratories, 
has retired after 32 years of service. Mr 
Churchill has been succeeded by his son, 
]. R. Churchill, who has been his assistant 
since 1944, 


General Electirc Co. has reported the 
following appointments within its organi- 
zation: Alan Howard has been named 
operation manager for the Gas Turbine 
Div. and J. P. Keller has been named as 
his assistant. Mr. Howard will have the 
responsibility for commercial, engineer- 
ing, manufacturing and accounting func- 
tions in the division. Ronald W. Staley, 
of General Electric's Chemical Dept., has 
been appointed engineering supervisor on 
new mica products for the Laminated and 
Insulating Products Div. Dr. Lowis T. 
Rader has been named assistant manager 
of engineering of the company’s Control 
Divs. Appointment of W. B. Booth as 
manager of the company’s Pittsfield Ord- 
nance Operation has also been announced. 
Concurrently, C. H. Ridgley of Schenec- 
tady, N. Y., was named as Mr. Booth’s 
successor as manager of the Division's 
Johnson City, N. Y., plant. Three new 
appointments have been made in General 
Electric’s Aeronautic and Ordnance Sys- 
tems Divs.: J. W. Whiteside was named 
manager of production; H. F. Dickie be- 
came superintendent of the Schenectady 
Aeronautic and Ordnance Manufacturing 
Div.; and K. K. Bowman was named as- 
sistant to the manager of manufacturing. 


The election of Larry P. English as 
chief engineer has been announced by 
K S M Products, Inc. Prior to his ap- 
pointment, Mr. English had been district 
engineer for the company in the New 
York and New England area. 


Mr. Glen A. Wilson has been ap- 
pointed general superintendent of the 
Carbide Div. of the Firth Sterling Steel 
& Carbide Corp., according to a recent 
company announcement. Mr. Wilson pre- 



































Every designer must 
be something of a 
metallurgist 


Here are 72 pages packed with 
information of vital signifi- 
cance to engineers faced with 
the design, selection and treat- 
ment of steel components to 
give a specified service at mini- 
mum cost. 

Besides dealing with scien- 
tific design, the book gives im- 
portant metallurgical data, all 
compiled from the designer’s 
viewpoint. Free on request. 


500 Fifth Avenue - New York City 
‘te rs good design J . 
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engineers who design for long life specify TRENTWELD 


8 / reasons why TRENTWELD is better 


1. Largest variety of sizes—4'4” to 
30” inclusive 

2. Finished tubing... machine-formed, 
machine-welded, machine-sized for 
uniformity 


3. Made in a tube mill by tube experts 


4. Made from tested cold rolled sheets 
. completely fused into finished tub- 
ing without added rod metal 


5. No zone of weakness for corrosion 
to attack 


6. Uniform section, metallurgically 
correct 


7. Available for fabrication with any 
fittings 


TRENTWELD 


Trentweld Large Diameter (414” to 30’) Stainless Steel Tubing should 
not be compared to rolled up and hand welded sheets: Trentweld tubing 
is machine formed and machine welded without metal added. The weld 
is fused to the parent metal by an exclusive Trent development. That’s 
what makes the difference, and that’s why more and more fabricators, 
designers and manufacturers of all types of processing equipment are 
turning to Trent for their tubing requirements. 

When you do business with Trent, you get top quality tubing PLUS 
engineering assistance to put stainless tubing to work in your application 
... better! Write for Trentweld Data Bulletin and tell us the application 
you have in mind. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN 


(Subsidiary of Crucible Steel Company of America) 
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Type LT-840 


Low temperature 
Xactemp Pyrometer 
with rigid extension 
arm and surface 
tip thermocouple. 


1001 USES 


This is the answer to 
quick, accurate tem- 
perature readings below 
800° F. in many industrial 
processes and operations. 
And it's so convenient to 
handle. 
The Xactemp hand-type 
pyrometer, Model LT-840, is 
used with needle thermocouples, rib- 
bon thermocouple, surface tip ther- 
mocouple, and other specially de- 
signed thermocouples and extension 
arms. These are easily interchange- 
able and, without adjustments or 
recalibration of the instrument, quick- 
ly ready it for measuring the surface 
temperature of stationary and re- 
volving rolls and cylinders, flat and 
irregular surfaces of molds, dies, etc. 
in rubber and paper making, plastic 
materials, rubber, wax, oils, greases, 
and other semifluid materials. 
Handy, compact design makes this 
Xactemp pyrometer ideal for field 
service, laboratory, and production- 
line use. 























Price Xactemp Pyrometer less thermocouples 
hee RO SNR 


Write for detailed, descriptive litera- 
ture on Gordon Xactemp Pyrometers. 





V At il Deed A! de da da 
RDON: 
‘GO : 
S~ SERVICE.->< 
or Zs 
RDON CO. 

B ® 


Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 24 * 3000 South Wallace St., Chicage 16, Ill. 
Dept. 24 * 2035 Hamilton Ave., Cleveland 14, Ohio 
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viously served the company as chief in- 
dustrial engineer. 


Graver Tank & Manufacturing Co. has 
announced the appointment of Dr. Edwin 
Wetterstrom to its research and develop- 
ment staff as analytical engineer. Dr. 
Wetterstrom’s duties are to pursue new 
and independent lines of research in prob- 
lems of the storage of volatile liquids. 


According to a recent company an- 
nouncement, Mr. Charles A. Baer has 
joined the National Research Corp. as a 
project manager in its Applied Physics 
Dept. 


Harmon E. Keyes, chemical and metal- 
lurgical engineer, has joined the technical 
staff of Infilco, Inc. as a special con- 
sultant. Mr. Keyes will devote himself 
primarily to the further development of 
the autoxidation process, a field in which 
he holds many patents. 


G. W. Reese, associated with the 
American Can Co. for 31 years, has been 
appointed manager of manufacture, ac- 
cording to a recent announcement. For- 
merly assistant general manager of manu- 
facture, Mr. Reese succeeds §. D. Arms, 
who was elected vice president in charge 
of the company’s Atlantic Div. 


Announcement of the appointment of 
Leo F. Brown as works manager of its 
Ambridge, Pa., plant has been made by 
the National Electric Products Corp. 


John F. Smith, Jr., general manager of 
sales, Inland Steel Co., has been granted 
a six months leave of absence in order to 
serve as chairman of the Production Di- 
rective Committee and assistant director 
of the Iron and Steel Div. of the National 
Production Authority. Other announce- 
ménts from the company make known the 
retirement of Crawford B. Murton as 
works manager of the organization's 
Chicago Heights plant and the appoint- 
ment of William Porter Goodman, gen- 
eral superintendent of the plant, to 
succeed Mr. Murton as chief operating 
official. 


According to a recent company an- 
nouncement, Vincent Lysaght has been 
appointed sales manager of the Helicoid 
Gage Div., American Chain & Cable Co., 
Inc. Mr. Lysaght will continue to serve 
as sales manager of the Wilson and Camp- 
bell Divs. 





Detroit Steel Products Company has 
announced the death of its president, 
Wilfred C. Owen. 


]. Gordon Gage, manager of the Butler 
Div., Armco Steel Corp., died suddenly 
while playing golf. Mr. Gage was 64 
years old, and had served the company 
since 1910. 


The death of David C. Scott, an inter- 
nationally known authority in the field of 












e THOROUGH PROTEC. 
TION is your greatest asse; 
when you specify Haveg corros- 
ion resistant processing equip- 
ment. Haveg is not a lining—not 
a coating — but a corrosion resis- 
tant structural material through- 


Out its entire mass. 


It is strong, light in weight, 
has a low coefficient of expan- 
sion, withstands thermal shock 
and can be used continuously at 


temperatures as high as 265°F. 


For efficient, safe, trouble-free 
handling of practically all acids, 
» bases, salts, chlorine and sol- 
vents—standardize on Haveg 
processing equipment for thor- 
ough protection. Get all the de- 
tails now—write for your copy 
of the new 64-page Haveg Bul- 
letin F-6. 


HA-1-51 
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HAVEG 
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CORPORATION 


NEWARK 25, DELAWARE 
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. If you need air for heat treating, or large volumes of air for cooling, 
" o drying, or chemical agitation, you need these two new Spencer Data Books. 
s, No. 107-C The Turbo Compressor Data Book gives a wealth of experi- 
| Spencer ence in pneumatic engineering, including orifice equivalents, equalization 
: of pipes, effect of pressures and altitudes and friction losses. , 
r * No. 126-A describes the Spencer Turbo-Compressor, lists more than , 
¢ - Turbo Air- 160 standard capacities from 1/3 h.p. up, including electric, gas engine, ; 


y = turbine and belt driven units. 
: With these books, you can apply Spencer Turbos to any of the more 
than twenty industrial uses illustrated and described. Much of this informa- 


tion is new. Ask for your copies now. se 
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35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 
THE SPENCER TURBINE COMPANY °* HARTFORD 6, CONNECTICUT 
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DEEP 


DRAWING 
And 


METAL SPINNING 


For Large Quantity Production 
AT LOWEST COST PER UNIT 


Now, whether your fabricating needs 
call for small scale experimental quan- 
tities or large quantity production, 
PHOENIXSPUN processing methods can 
assure you utmost economy. Newly 
added Deep Draw presses combine with 
complete Metal Spinning facilities to 
handle complete 
fabrication at low- 
est unit cost. Send 
us your prints for 
prompt quotations. 









Heavy Duty 
Draw Press 


Metal Spinning 
Lathe in 
Operation 


METAL SPINNING DIVISION 


PHOENIX PRODUCTS COMPANY 


4723 N. 27th St., —— Milwaukee 16, Wis. 
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physical testing and president of Scott 
Tester, Inc., has been announced by the 
company. 


The Cro-Plate Co., Inc. has announced 
the death of its president, Theodore L. 
Brantly, Jr. Mr. Brantly was killed re- 
cently in an automobile accident. 


News of Companies 





The Formica Co. has won top recogni- 
tion in the second annual Canadian Plas- 
tics competition. The 1951 Achievement 
Award for thermosetting plastic products 
went to the Stevens-Hepner Co., Lid., Port 
Elgin, Ont., for its line of brushes, the 
backs of which are of Formica age-proof 
wood. 


The Wel-Met Co. has announced plans 
for the construction of an additional plant 
at Salem, Ind. Estimated to cost upwards 
of a half-million dollars, exclusive of land 
and building, the new plant is expected 
to triple the company’s production of self- 
lubricating bearings and structural and 
mechanical parts made of sintered metal 
pow der. 


Purchase of the Glenvale Products 
Corp.’s Detroit die casting plant by Uni- 
versal Die Casting & Manufacturing 
Corp., has been announced by the com- 
pany’s president. The acquisition of this 
plant is a part of Universal’s extensive 
extension plans. 


Uniform Tubes has announced its new 
location at Collegeville, Pa. 


The Wendt-Sonis Co. has undertaken 
an extensive plant expansion program, 
according to a recent company announce- 
ment. The building program now under- 
way will add 16,200 sq ft of working 
space and is expected to double the pro- 
ductive area of the plant. 


Formation of the Franki Foundation 
Co., which will engage in engineering 
and installing foundations for industrial 
and commercial construction has been an- 
nounced by the newly elected president 
of the corporation, Arthur J. Bulger. Gen- 
eral headquarters have been established at 
136 Seventh Ave., Pittsburgh. 


To streamline its service to the expand- 
ing fruit and canning industries in east- 
ern and central Pennsylvania, and the 
Appalachian areas of Maryland, Virginia 
and West Virginia, the American Can Co. 
has announced plans for a new metal con- 
tainer factory to be located near Harris- 
burg. The new plant is,expected to have 
a capacity for more than 400,000,000 cans 
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EXTRUSIONS 
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ROLL- FORMED SHAPES 


Let Werner light metal shapes 
help you meet “D.O.” deadlines. 

You can get prompt delivery of 
“custom” shapes in extruded alu- 
minum, as well as roll-formed alu- 
minum, stainless steel, brass, zinc 
and copper. Shapes are manufac- 
tured to close tolerances, to your 
exact specifications. Quality is as- 
sured by Werner’s extensive manu- 
facturing and engineering experi- 
ence, plus full production facilities, 
including tool-and-die-making 
equipment. 

For an estimate, send drawing 
and specifications, plus data on 
quantity, finish, length, etc. Werner 
can perform the following second- 
ary operations — bending, drilling, 
punching, cutting, counter sinking 
and welding. Finishes—as ex- 
truded, polished or anodized. 





R. D. WERNER CO., INC. 


295 FIFTH AVE., N.Y. 16, N.Y. © PHONE MU 6-2595 


MANUFACTURERS OF ALUMINUM EXTRUSIONS 
AND ROLL-FORMED SHAPES 
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Send to: 


¥ R. D. WERNER CO., Inc., Dept. MM 
Y 295 Fifth Ave., New York 16,N Y 

P FREE bulletins describing manu- 
\ facturing facilities and telling when to 
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FABRICATED ALLOYS 


SAVE SECONDS 
TO PREVENT SECONDS 
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[The design and construction of this Rolock 
ing  engineered-to-the-job furnace basket is a practical 
on 
a example of heat and quench efficiency. . oa 
, insure long service life, thus conserving scarce 
nd- ? ; 
” Vital seconds are saved thru operation of the two- nickel. 
ing piece center drop-bottom grid which dumps a hay ie 
ex- ee - ? . Basket weight is 157 Ibs.; load 1200 Ibs.; a favorable 
dense load more uniformly than the usual one-piece aie 

grid willl iad ame ins high ratio of almost 8 to 1. 

grid with single hinge. It is foolproof...instant... . 

tugged. The work hits the quench at practically its Rolock engineers welcome opportunities to solve 

| I PI 
y NC Hi maximum temperature for uniform, high quality tough material handling 
2595 ae a . : nag e See our exhibit at the 
pit type furnace heat treating. Fabricated-welded problems. Their assist- Metal Show, October 15-19 
; construction and the use of a high nickel alloy ance is yours on request. i he Building 0, 
MY ; 
“> y 
° z Offices in: PHILADELPHIA * CLEVELAND * DETROIT * HOUSTON * INDIANAPOLIS * CHICAGO * ST. LOUIS * LOS ANGELES * MINNEAPOLIS 
| % ROLOCK INC. + 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 
a i ion, Lower C 
3 Easier Operation, Lower Cost 
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Not for Precision Investment Cast- 
ing. We thrive on these difficult 
te machine parts. 


Let us show you how to make it 
a snap to produce tough parts 
easily, with close tolerances, 
smooth finish and rugged dura- 
bility. 

Let your only tough thing be the 
alloy such as stainless or tool 
steel similar to the above illus- 
trated part of high carbon, high 
chrome material. 


Reduce your costs and your head- 
aches by consulting us on your 
tough machining problems. 


Please use the coupon. 


GRAY-SYRACUSE 
| eee 


107 N. Franklin St., Syracuse 4, N. Y. 


Small precision castings of ferrous 


and non-ferrous alloys. 


107 N. Franklin Street 


. 
| 

| Gray-Syracuse, Inc. 

| 

| 

Syracuse 4, N. Y., Dept. “A” 


Please send me literature on 

Precision Investment Castings. 
NAME 
EE 6 ics wo aoe Mad 


ADDRESS 


| 
| 
| 
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a year, and will employ approximately 
450 to 475 people. 


Battelle Memorial Institute has recently 
begun construction on the new million- 
dollar laboratory building. The new lab- 
oratory results from increased demands 
for research services in behalf of the 
nation’s defense effort. 


News of Societies 





The new laboratories of the Tin Re- 
search Institute at Greenford, England 
were opened officially by the Duke of 
Gloucester, according to a recent an- 
nouncement. The Institute, which origi- 
nated in 1927, is a unique example of 
international collaboration for research. 


At the annual meeting of the board of 
directors of the American Iron and Steel 
Institute, the following officers were re- 
elected: Walter S. Tower, president; B. F. 
Fairless, president, United States Steel 
Corp. and Frank Purnell, chairman of 
The Youngstown Sheet and Tube Co., 
vice presidents ; George S. Rose, secretary; 
and Max D. Howell, vice president and 
treasurer of United States Steel Corp., 
treasurer. At the Institute’s 59th General 
Meeting, held in the Waldorf Astoria 
Hotel, Wilbert G. Nichol and Walter N. 
Flanagan of United States Steel Co. were 
awarded the American Iron and Steel 
Institute Medal for 1950. A newly estab- 
lished award, the Regional Meeting Tech- 
nical Award, also for 1950, was presented 
to H. E. Warren, Jr. of United States 
Steel Co. The Gary Memorial Medal for 
outstanding achievement in the iron and 
steel industry was also presented at the 
meeting to Edward L. Ryerson, chairman, 
Inland Steel Co. Mr. Ryerson is chairman 
of the Institute Committee on Public 
Relations. 


John C. Cotner, president, Hydraulic 
Press Manufacturing Co., was elected 
director of the Machinery Div. of the 
Society of the Plastics Industries, Inc. at 
the recent annual conference held at 
White Sulphur Springs, W. Va. 


At the annual meeting of the board of 
directors, Russel B. Caples was elected 
president of the American Zinc Institute. 
Mr. Caples, manager of the Anaconda 
Copper Mining Co.’s operations at Great 
Falls, Mont., succeeds Edward H. Snyder, 
who has held office since 1949. Three vice 
presidents were also elected to office: Her- 
man D. Carus, Elmer Isern and G. How- 
ard LeFevre; Erle V. Daveler, American 
Zinc, Lead and Smelting Co., was re- 
elected treasurer; and Ernest V. Bent con- 
tinues as executive vice president and 
secretary. 

















Ultrasoute 
REFLECTOSCOPE 


TEST NEW MATERIAL at the mill to 
improve quality and customer accept. 
ance. TEST METALS PRIOR TO PROCES. 
SING, MACHINING AND FABRICATING 
to avoid wasted machine time and man- 
hours resulting from faulty materials. 
QUALITY CONTROL of work in process. 
MAINTENANCE INSPECTION to detec! 
fatigue fractures. MEASURE PHYSICAL 
DIMENSIONS. Rely on the ultrasonic 
Reflectoscope to provide accurate inspec: 
tion—instantaneously at low cost. Reflect: 
oscopes are available for sale, for rent 
or lease. 


WRITE FOR THIS 
BULLETIN TODAY! 
LEARN HOW TO 
IMPROVE QUALITY 
and SAVE DOLLARS 


SPERRY 


Products, Inc. 
DANBURY, CONNECTICUT 





Please send me the following: 


[) REFLECTOSCOPE BULLETIN 50-105 
(] NAME OF NEAREST REPRESENTATIVE 
NAME 
TITLE 
COMPANY 
CO. ADDRESS arr eee bie 
GUY... ZONE ........ STATE 


Pimp 


SPERRY ALSO MANUFACTURES 
COUPLINGS, HYDRAULIC CONTROLS 
AND OTHER TESTING EQUIPMENT 
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onger life for 


CRUSHERS! 


L.. down-time . .. less welding time . . . more 
production ... more uniform aggregates—at lower cost! 
Coated AC-DC STOODITE gives you all that! 


























Compare total crusher maintenance cost, not just 
the first cost of the electrode you use. AC-DC STOODITE 


™ costs more than many rods, BUT it’s cheap in view of 
‘ols. the tonnage produced. Your welder will like the 

ess smooth arc, the speed and the ease with which he can 

tect lay STOODITE down. 

CAL , 

an Test AC-DC STOODITE . . . apply it on new crushers— 

a or follow the wear pattern on worn rolls and cones. 

lect. There are 600 Stoody dealers in the United States 


and Canada ready to serve you. 


STOODY COMPANY 
11959 E SLAUSON AVE., WHITTIER, CALIF. 
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SOLVE YOUR 
Dm CONTACT PROBLEMS 











FACILITIES 





a long list of important accomplishments. Ne 


to meet the steadily increasing demand. If y 


No. R-12. Or call our Engineering Departmen 
























Contacts, brushes, wipers, 
slip rings, commutator segments and similar components for electrical 


instruments and apparatus represent a field in which Ney Research has 


y precious metal alloys 


specially developed for these applications are widely and very success- 


fully used. And now enlarged manufacturing facilities have been added 


yu have applications in 


any of these categories, write at once for the Ney Technical Data Book 


t outlining your needs. 











THE J. M. NEY COMPANY - 
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HARTFORD 1, CONNECTICUT 








Elm Street 














LAVOLAIN 




















A Semi-Steatite for small parts 


3x HUMIDOLAIN 
tr LAVOLAIN 
te THERMOLAIN 
% VITROLAIN 


% commerciar PORCE 


WHITE 


MUIRHEAD AND JAY AVES. 
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TRENTON, N. J 
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Meetings and Expositions 


STEEL FOUNDERS’ SOCIETY, fall meet. 
ing. Hot Springs, Va. Sept. 24.25, 
1951. 

AMERICAN SOCIETY OF MECHANICA, 
ENGINEERS, Petroleum Mechanica] 
Engineering conference. Tulsa 
Sept. 24-26, 1951. 

AMERICAN SOCIETY OF MECHANICA) 
ENGINEERS, fall meeting. Minne. 
apolis. Sept. 26-28, 1951. 

ASSOCIATION OF IRON & STEEL Ew. 
GINEERS, annual convention. Chi. 
cago. Oct. 1-4, 1951. 

INDUSTRIAL PACKAGING & MATERIALS 
HANDLING EXPOSITION. Cleveland. 
Oct. 1-4, 1951. 

AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Pet. 
roleum Branch fall meeting. Okla. 
homa City. Oct. 3-5, 1951. 

PRESSED METAL INSTITUTE, annua! 
meeting. Chicago. Oct. 3-6, 195] 

SOCIETY OF AUTOMOTIVE ENg! 
NEERS, aeronautic, production 
forum and display. Los Angeles 
Oct. 3-6, 1951. 

ELECTROCHEMICAL SOcIETY, fal 
meeting. Detroit. Oct. 9-12, 1951 

PORCELAIN ENAMEL INSTITUTI 
nual forum. Columbus. Oct. 10-12. 
1951. 

AMERICAN SOCIETY OF MECHANICA! 
ENGINEERS, Fuels and AIME Coa! 
joint conference. Roanoke, Va. Oct 
11-12, 1951. 

METAL TREATING INSTITUTE, annual 
meeting. Detroit. Oct. 12-14, 1951 

AMERICAN WELDING SOCIETY, annu- 
al meeting. Detroit. Oct. 14-20 
1951. 

AMERICAN GAS ASSOCIATION, annua! 
convention. St. Louis. Oct. 15-17 
1951. 

AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Insti 
tute of Metals Div. fall meeting 
Detroit. Oct. 15-17, 1951. 

AMERICAN SOCIETY FOR METALS, 
annual meeting. Detroit. Oct. 15- 
19, 1951. 

NATIONAL METAL CONGRESS & Ex- 


POSITION. Detroit. Oct. 15-19, 
1951. 

AMERICAN INSTITUTE OF STEEI 
CONSTRUCTION, annual meeting 


White Sulphur Springs, W. Va 
Oct. 21-25, 1951. 

AMERICAN MINING CONGRESS, meta! 
and nonmetallic mining conven- 
tion. Los Angeles. Oct. 22-24, 1951 

NATIONAL ELECTRONICS CONFER- 
ENCE. Chicago. Oct. 22-24, 1951 

NATIONAL STANDARDIZATION CON 
FERENCE. New York. Oct. 22-24 
1951. 

WirrRE ASSOCIATION, annual conven 
tion. Chicago. Oct. 22-25, 1951 
AMERICAN INSTITUTE OF ELECTR! 
CAL ENGINEERS, fall meetin; 
Cleveland. Oct. 22-26, 1951. 
GRAY IRON FOUNDERS’ SOCIETY, 2: 
nual meeting. Chicago. Oct. 2)- 

26, 1951. 
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40 mm. BOFORS 
AA GUN-1/2 in. 
steel plate—125 Ibs. 


RADIO PROXIMITY 
FUSE HOUSINGS 
SIGNAL CORPS — 
' Silver Brazed 
hii dabl 






QMC REPATRIATION CASKET STAMPINGS: 
Lid, Body, Base, Moldings, Rings, Plates, Clips 


USAF NAPALM BOMB BAFFLES 


102” x 52$-0 Aluminum * COLD EXTRUDED CUPS 


Steel Cartridge Cases . 





ORDNANCE 
CAPACITOR 
CAN — Deep 
Drawn Brass 





HALF TRACK GUIDE ORDNANCE | 
& CROSS PLATES BOOSTER CASINGS gen anor 
SAE-4)40 Steel “ 






NAVAL OIL FILTER SHELLS 
Deep Drawn Brass and Steel 


_ HEAD & BASES 
FRAGMENTATION BOMBS 
21,000 each daily 





ORDNANCE BOMB FUSE 
ADAPTER — 5/16-in. Drawn 
Stee! Plate 








MAIN BEARING 
A'°CRAFT ENGINE 





40 mm. BOFORS AA GUN: 


TIMER HOUSING - NAVAL 
Stumped Brass Components 


DEPTH CHARGE—Deep 
Drawn Naval Brass and Steel 


IDLER WHEELS FOR TANKS -e & 


1/4-in, steel — 15-in. dia. . 


“0 


BASE PLUG FOR 20 mm. 





"WATER BUFFALO” STAMPINGS — icenpiaRY BOMB STAMPINGS 


Aan, DariM Heavy Gauge SAE-4130 Steel CHEMICAL WARFARE BRANCH | 
TANK SEAT BACK STAMPING | 


CHARGE STAMPINGS | : 








CONVERSION BOOKLET 


28 pages... 32 illustrations 
of creative metal 















SHELL ~ .550” dia. : | produced b stampings 
“a : zs Y i m d 
x 114" thick steel ’ techniques a neste wet " 
; n 

AIRCRAFT SUPERCHARGER | civilian purposes. Single : 

‘BEARING SAE-4145 Steel Loh ve ee when requested 

, : on your letterhead. Qu 
=. HEAVY GAUGE TANK STAMPINGS __ tities ot nominal ¢ = 
SERUM BOTTLE HOLDER Ost. 





oe — 


ARMY MEDICAL DEPARTMENT m eee 





THE LEAKE ORGANIZATION can furnish metal stampings in ANY SIZE * ANY THICKNESS * ANY SHAPE * ANY ANALYSIS 
THE LEAKE STAMPING COMPANY - MONROE, MICHIGAN 


EXPERTS IN PRESSED METAL 1 
COMPLETE PRESSROOM—MACHINE SHOP 
HEAT TREAT—BRAZING— WELDING 
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no sticking or gumming 


-function perfectly in the presence of gasoline, 
petroleum, solvents, alkalis and most acids 


_, without maintenance! 


For practical de- 
sign suggestions 
relating to your 
particular oper- 
ating of main- 
tenance problem, 
call or write 
Morganite. For 
additional cata- 
logue data see 
ovr bulletin in 
Sweet's File 
fer Product 
Designers. 


LSE SSeS ee eke a eeee-== 


“Ww 


Self-lubricating Morganite Valves 
and Slides are immune to corrosion 
due to chemical attack. Because no 
lubrication is required, parts may 
be located in inaccessible locations 
with complete assurance of trouble- 
free service. Morganite Valves 
operate silently with absolute 
freedom from metallic click or 
resonance. Efficient over a wide 
temperature range, these depend- 
able parts will not warp, or con- 
taminate fluids passing through 
the meter. 


Manufacturers’ of CARBON MOTOR and GENERATOR BRUSHES, 
CARBON PILES ond SELF-LUBRICATING CARBON SPECIALTIES 








Here’s what you really call 





Uniform 
STRENGTH 


Uniform 


DENSITY 


Uniform 
“MEMORY” 


Uniform 


DIMENSIONS 


Uniform 


MACHINABILITY 


<\ 


...and RESISTOFLEX 


gives it to you 


You can see it, feel it, and results will prove it — Teflon 
rod and sheet produced at Resistoflex are tops in quality. 
They’re processed under rigid control on new equipment 
expressly designed by our engineers for Teflon to bring 
out its utmost inertness and stability. This assures 
Teflon with maximum tensile strength, “plastic mem- 


ory”, and flexibility without internal strains, cracks 
or porosity. 


Teflon withstands —90°F to -+500°F continuous 
service. It is essentially inert chemically, and is almost 
the theoretically perfect insulator with extremely low 
loss factor, making it ideal for ultra high frequencies. 


If you want the maximum benefit from Teflon, ask 
us to quote on rods, sheets, and finished parts sold 


aso under our “FLUOROFLEX-T” trade 
% N 5 
S$ 


mark. 
ede Mark tog, U.S, 6 Con, Per. Ont 











engineering with synthetics 


RESISTOFLEX 


eens 208 oe - Benen, 
Belleville 9, New Jersey 
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BOOK REVIEWS 


Welding Principles 


WELDING PRINCIPLES FOR ENGINEERS. 
By Joe Lawrence Morris. Published by 
Prentice-Hall, Inc., New York 11, N. Y., 
1951. Cloth, 6 by 834 in., 511 pages. 
Price $7.00. 


Although the methods of joining metals 
have been improved greatly during the 
st few years, welding must still be con- 
1 an art rather than a science. In 
clearly written book, the author has 
discussed the status of the art, with em- 
phasis particularly on the underlying prin- 
ciples rather than on practice, an approach 
which will lead eventually to the growth 
of the science of welding. The book will 
appeal particularly to the engineer who 
requires a sufficiently broad knowledge 
of welding to select a suitable method 
but is not concerned with the operation 
1tseil 
In a well-organized approach to the 


subject, the author considers the metallur- 
gical principles involved, discusses the 
characteristics and applications of the vari- 
ous welding processes and the testing of 


welds, and reviews the methods generally 
used for welding the commercial ferrous 
and nonferrous alloys. Chapters are de- 
voted to surfacing for the production of 
hard-facings or repair, welding rods, de- 
signing for welding, and the economics of 
the processes. Brazing and soldering, 
metal spraying, flame heat treating, and 
the application of the oxygen cutting torch 
are discussed also. Each of the 13 chapters 

is followed by a brief bibliography. 
it is stated in the preface that the book 
led to serve as a text-book for en- 


git ig colleges, and it is admirably 
Suited for the purpose. However, the busy 
engineer wishing to review a welding pro- 
ced wr select a process will find this 


aluable addition to his reference 


ructures and Properties of Metals 


THE STRUCTURE AND MECHANICAL PRop- 
= OF MetTats. By Bruce Chalmers. 
Published by John Wiley & Sons, Inc., 


(Continued on page 178) 
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FOR MELTING ALL ALLOYS 


3 TO 60 POUNDS 





Ajax-Northrup 20-KW Furnace 



















A complete, easily installed induction melting 
furnace ready to be spotted anywhere in your 
shop ...a versatile combination of melting speed, 
accurate control and over-all economy. 

Melts 30 pounds of red brass in 22 minutes 
from cold start—17 pounds of steel in 40 minutes. 
No carbon contamination, Rapid melting prevents 
oxidation, Excellent for laboratory melting, pre- 
cision casting, precious metals, high-temperature 
work, 

Self-tuning, easy to operate. Maintenance 
limited to annual inspection of two electrodes. 

Also built in 3, 6 and 40-kw sizes, Send today 
for free bulletins. 


AJAX ELECTROTHERMIC CORPORATION 
AJAX PARK » TRENTON 5, NEW JERSEY 


HEATING AND MELTING 


Associate Companies 


AJAX ELECTRO METALLURGICAL CORP. ° AJAX ELECTRIC CORP. 
AJAX ENGINEERING CORP. ° AJAX ELECTRIC FURNACE CORP. 
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$ Thermo-COUPLES 


have the ACCURACY 
required at WINCHESTER 


WINCHESTER, a name long known for Firearms of 
quality, is accurately controlling the temperatures of 
their high temperature salt baths with the aid 

of our specially constructed Thermocouples. These 
Thermocouples, throughout their satisfactory, 

long life, retain the necessary responsiveness and 
accuracy needed for this application. 


men WHE Ge] 
eh eOO4 . 
ni thy me | 


Designing Thermocouples for special and unusual 
requirements is our job. Consult us on any of your 
| Thermocouple equipment needs, whether special 

‘ or standard. 


Write for our Catalog G 


Thermo electric (.Kc 
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is basically a casting process — 
the bonding layer being an inter- 
metallic compound of the two 
joined metals. Pure aluminum 
and the generally used casting 
alloys can be bonded by this proc- 
ess to cast iron, carbon and alloy 
steels, or stainless steel. Heat treat- 
ment after bonding is possible 


APPLICATIONS 


Applications of the ALUMIBOND- 
ING process of molecularly bonding 
aluminum and its alloys to steel or iron 
may be grouped into four classes: 








LIGHTWEIGHT 





Lightweight and free machining, 
combining the lightness 
of aluminum and the strength 
of steel and taking 
advantage of the machinability 
of aluminum. 











WRITE TODAY 
FOR ALUMIBOND* 








TICKLE 


NGINEERING WORKS 


25 Delevan Street 
Brooklyn 31, N. Y. 








Telephone: Main 5-4200 


*Copyright 1951 
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Book Reviews 





continued 


New York 16, N.Y., 1951. Cloth, 51/ 
by 834 in., 132 pages. Price $3.50. 


Technical men, familiar with the en- 
gineering aspects of metallurgy, 7.e. the 
properties of metals and the methods em- 
ployed to obtain them, but unfamiliar with 
the atomic structure of metals and alloys 
and the relations between structure and 
properties, will find this clearly written 
book a help in understanding this other, 
fundamental aspect of metallurgy. The 
object, as stated, is to provide the simplest 
possible picture of the structure of metals 
and alloys and its relation to their mechan- 
ical properties. This is accomplished with- 
out any resort to mathematics and with 
some degree, admittedly, of oversimplifi- 
cation. 

The book starts with a description of the 
structure of a pure metal, explaining why 
the structure is orderly and how it is held 
together. This accomplished, it goes into 
the various ways in which the structure 
may be altered, namely by alloying, de- 
forming and heat treating, and explains 
the effects each produces. A brief, very 
general chapter describes the methods by 
which the structure can be analyzed and 
determined, and can be considered the end 
of the first part of the book. The last 
chapter constitutes the second part of the 
book in which the more important me- 
chanical properties are discussed from the 
structural point of view, with the aid of 
numerous examples. 

The book is written with the chief aim 
of presenting as clear and simple a de- 
scription of the theory of metal structure 
as possible. For this reason, it should not 
be expected that the examples chosen to 
clarify the theory will have much practical 
usefulness. They were chosen merely for 
their aptness and without regard for their 
technical significance. 


Other New Books 


STANDARD MeEtTHOpS oF ANALYSIS OF IRON, 
STEEL AND Ferro ALLoys. Fourtn EpITION. 
Published by The United Steel Companies, 
Ltd., Sheffield, England, 1951. Cloth, 6% by 
9% in., 169 pages. Price $3.50. The method 
of analysis of iron, steel and ferro-alloys de- 
scribed in this book are selected methods 
which have been adopted by and are actually 
in use as standard in the laboratories of The 
United Steel Companies, Ltd. The major ad- 
dition comprised in this enlarged fourth edi- 
tion is a new section dealing with physico- 
chemical methods which have proved of great 
value in service. 


SIMPLIFIED MECHANICS AND STRENGTH OF 
Matertats. By Harry Parker. Published by 
John Wiley & Sons, Inc., New York 16, 
N. Y., 1951. Cloth, 5% by 8 in., 275 pages. 
Price $4.00. This is an elementary treatment 
written for those who have had limited prep- 
aration, but who have not obtained a prac- 
tical appreciation of mechanics or advanced 
mathematics. One of the most important 
features of this book is a detailed explanation 
of the numerous illustrative examples that are 
presented. 





ATTENTION: 


e MATERIALS 
ENGINEERS 

e DESIGNERS 

e ENGINEERS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE. 
RIALS & METHODS has pub. 
lished 60 of these outstanding 
manuals during the last five 
ears. The supply of many has 
os exhausted, but the follow. 
ing subjects are available: 


#t 2 Powder Metallurgy 


7 Cutting Oils 

13. Precision Investment Castings 

14 Engineering Bronzes 

15 Impact usions 

19 Plastics Laminates 

23 Weldments 

24 Salt Bath for Metals 

27 Hard Facing Materials 

30 Clad Steels 

32 Organic Finishes for Metals 

35 Aluminum Alloy ye ee 

37 Rubber As An Engineering Material 

39 Permanent Mold Castings 

43 Metal Cleaning 

44 Mechanical Tubing 

46 Cemented Carbides 

47 Forgings—Ferrous and Nonferrous 

48 Gray Iron Castings 

49 Thermosetting Plastics 

52 Structural Parts from Metal Powders 

53 Controlled Atmospheres for Metals 

54 Fabricated Materials & Parts 

56 Porcelain Enamels 

57 The Thermoplastics 

58 Beryllium Copper 

59 Stainless Steels 

60 Wire As An Engineering Materia! 

61 Extruded Metal Shapes & Their Uses 

62 Ceramics for Engineering Applications 

63 Heat Resistant Castings 

64 Mechanical Finishing of Metals—For 
Decorative Purposes 

65 Welding Electrodes and Rods—For 
Ferrous & Nonferrous Metals 

67 Nondestructive Testing of Engineering 
Materials and parts 

68 Glass as an yo Material 

69 Cleaning and Finishing Stainless Steels 


Inexpensive 


The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 














MATERIALS & METHODS 
330 West 42nd Street 
New York (8, N. Y. 


Please send me............. copies each of : 


the following manual reprints: 


278 4 6 WW 2 Mm OU: 


3 06Uu32l—UlUSlCOTI— I 


4 4 : 
ene RB eReR eS | 


60 61 62 63 64 65 67 
Send to: 
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irons @ Steels 


Stainless Steels. Allegheny Ludlum Steel 
Corp., 34 pp, ill. Fabrication character- 
istics, available forms, properties and cor- 
rosion resistance of stainless steel types. 
Shows hospital uses. (1) 


Aluminum Coated Steel. Armco Steel 
Corp., 26 pp, ill. Properties and uses of 
Aluminized steel, and techniques for 
welding and finishing it. (2) 


Too! Steels. Bethlehem Steel Co. Proper- 


§ ties, selection data and heat treating in- 
formation about this company’s tool steels. 


(3) 


Stainless Steel Specifications. Peter A. 
Frasse and Co., Inc., Sec. A, No. 2. Card- 


| board chart gives Military, Army, Navy 


and Federal specifications, with corres- 
ponding AISI, SAE and AMS numbers, 
for 37 steels. (4) 


High-Strength, Low-Alloy Steel. Jones & 
Laughlin Steel Corp., 32 pp, ill. Com- 
plete data on Otiscoloy, widely used in 
the transportation industry. (5) 


Aircraft Steels. Joseph T. Ryerson & Son, 
Inc., 68 pp. Correlated Armed Forces, Fed- 
eral and Aeronautical Materials Specifica- 
tions plus nearest AISI analyses. Includes 
available range of sizes and analyses. (6) 


Galvanized Steel. Sharon Steel Corp. Bro- 
chure summarizes test data on Galvanite, 
zinc coated steel said to fabricate like 
ordinary cold rolled steel, resist corrosion 
for years. (7) 


Steels. Timken Roller Bearing Co., Steel 
and Tube Div., Canton Ohio. Complete 
catalog of steels produced by this com- 
pany available upon request on company 
letterhead. 


Alloy Steels. Wheelock-Lovejoy & Co., 
Inc, 3 pp. Data om AISI, Hy-Ten and 
SAE alloy steels including composition 
limits, heat treating instructions, proper- 
ties and applications. (8) 


Nonferrous Metals 


Aluminum and Its Alloys. Aluminum Co. 
of America, 154 pp, ill, No. AD51. Data 
on aluminum and its alloys, including 
heat treatment, available forms, design 
and fabricating practices. (9) 


lead-Base Babbitt. The American Cruc- 
ible Products Co, Data sheets on proper- 


ties and applications of Promet XXX, 
lead-base babbitt said to have qualities 
Superior to tin-base babbitts. (10) 


High Density Metal. Fansteel Metallurgi- 
cal Corp. Bulletin describes Fansteel 77 
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Metal said to be strong, machinable, use- 
ful in rotors and balance weights, have 
a density close to that of tungsten. (11) 


Alumiaum Alloy. Frontier Bronze Corp. 
Data on Frontier 40-E aluminum alloy 
combining high strength, good shock and 
corrosion resistance and machinability. 


(12) 


High-Temperature Alloys. Haynes Stellite 
Div. Haynes Alloys for High Temperature 
Service provides detailed tables and charts 
on their properties and heat treatment. 


(13) 


Nickel Alloy Corrosion Resistance. The In- 
ternational Nickel Co., Inc., 16 pp, ill, 
reprint. Corrosion resistance of nickel, 
Monel and Inconel to soap and fatty acids 
as compared to other metals. (14) 


Aluminum Forging Stock. Reynolds Metals 
Co., 4 pp, ill, No. AD 400-15-650. Tech- 
nical data in tabular form including me- 
chanical properties and alloys and tempers 
of aluminum wire, rod, bar and forging 


stock. (15) 


Nonmetallic Materials e Parts 


Carbon Black Dispersions. Acheson Col- 
loids Corp., Dispersal Pigments Div., 2 
pp. Descriptions, compositions, uses and 
handling methods for carbon black dis- 
persions in various plastics and plasti- 
cizers. (16) 


Porcelain Insulators. The Akron Porce- 
lain Co., 6 pp, ill. Numerous electrical 
insulators of various porcelains and briefly 
describes engineering properties of porce- 
lain. (17) 


Hard Rubber. American Hard Rubber Co., 
60 pp. Manual gives detailed selection 
data on hard rubber and plastics materials. 

(18) 
Extruded Plastics. The Anchor Plastics Co., 
8 pp, ill, No. AP51. Shows numerous 
applications of extruded thermoplastics 
and brief characteristics to aid in selec- 
tion. (20) 


Rubber Parts. Automotive Rubber Co., Inc. 
Series of bulletins show use of rubber for 
insulation or corrosion prevention in in- 
dustrial equipment. (21) 


Industrial Insulation. Baldwin-Hill Co., 26 
pp, ill, No. J-1R. Thermal properties, 
costs and specifications of insulations for 
heat treating equipment, ovens and refrig- 
erating units. (22) 


Low Pressure Molding Material. Bolta 
Products Sales, Inc., 4 pp, ill. Specifica- 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 185 














tions, features and applications of Boltar- 
on low-pressure molding material said to 
be exceptionally durable. (23) 


Porcelain Products. The Colonial Insulator 
Co., 12 pp, ill. Shows wide range of 
custom-made porcelain products, including 
insulators, forms for dipped rubber goods, 
and kitchen appliances. (24) 


Coated Fabrics. The Connecticut Hard 
Rubber Co. Uses, chemical, electrical and 
mechanical properties, and availability of 
heat resistant silicone rubber coated glass 
fabrics. (25) 


Fabricated Plastics. Continental Can Co., 
Plastics Div., 28 pp, ill. Describes this 
company’s facilities for the forming and 
fabrication of thermosetting thermoplastic 
and laminated plastics. (26) 


Commercial Glass. Corning Glass Works, 
No. B-83. “Properties of Selected Com- 
mercial Glasses’” gives features of various 
types of glass and suggests industrial ap- 
plications. (27) 


Rubber Parts. Davidson Rubber Co., 4 pp, 
ill. Detailed description and specifications 
of this company’s sponge rubber and ex- 
amples of some of the custom-made 
rubber products produced. (28) 


Plywood. Douglas Fir Plywood Assn., 
32 pp, ill. Series of articles shows how 
to use plywood effectively in fixtures, dis- 
plays, posters and signs. (29) 


Silicone Rubber. Dow Corning Corp., 16 
pp, ill, No. F-10. Detailed descriptions 
of properties, applications and thermal, 
chemical and electrical resistances of Sil- 
astic rubber. (30) 


Glass Products. Dunbar Glass Corp., 4 
pp, ill. Descriptions of this firm’s various 
industrial glasses. Explains advantages of 
glass to the designer and gives physical 
properties. (31) 


Plastics. E. I. du Pont de Nemours & Co. 
(Inc.), 10 pp, ill, No. 113/3. Descrip- 
tions, advantages and uses of Lucite, Poly- 
thene Nylon, Butacite, Pyralin, Plastacele 
and Teflon. (33) 


Plastics Parts. The Fabri-Form Co., 12 
pp, ill. Describes numerous sample parts 
custom-made of thermoplastic and thermo- 
setting plastics, advantages of plastics and 
fabricating facilities. (34) 


Laminated Plastics Parts. The Formica Co. 
Catalog gives full information on com- 
pany’s facilities for complete machining 
of Formica custom-made parts. (35) 


Rubber Putty. B. F. Goodrich Co., 2 pp, 
ill, No. 9765. Uses, advantages and 
directions for use of Plastikon rubber 
putty, said to be permanent, water-tight, 
air-tight and non-hardening. (36) 


Molded Plywood. Keller Products, Inc., 
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12 pp, ill. Booklet describes standard and 
constantly used die shapes for molding 
plywood as an aid to designers of molded 
plywood shapes. (37) 


Molded Alkyd. Plaskon Div., Libbey- 
Owens-Ford Glass Co., 8 pp, ill, No. A-7. 
Electrical, dimensional and chemical resis- 
tance properties, and design data for 
molded Plaskon alkyds. Gives several case 
histories. (38) 


Carbon Products. Morganite, Inc., 8 pp, 
ill, No. 1f. Specifications of various car- 
bon bearings and bushings. Also proper- 
ties of six series of Morganite carbon 
products. (39) 


Molded Rubber Products. Quaker Rubber 
Corp., 2 pp, ill. Shows examples of 
molded rubber products this company is 
able to produce to specification, among 
other rubber products. (40) 


Molded Parts. Resistoflex Corp., 4 pp, ill, 
No. 4g/3. Properties and uses of this 
company’s custom-molded parts and resi- 


nous-lined, reinforced industrial hose. 
(41) 
Molded and Laminated Plastics. The Rich- 


ardson Co., 4 pp, ill. Describes wide line 
of Insurok laminated and molded plastics 
products and facilities to design and fab- 
ricate them. (42) 


Rubber Package Cushioning. The Sponge 
Rubber Products Co., 8 pp, ill. Detailed 
data on features desirable in cushioning 
materials and properties of various cush- 
ioning materials produced by this com- 
pany. (43) 


Molded Ceramics. Star Porcelain Co. Gives 
technical data on characteristics of molded 
ceramic products for electrical wiring, 
electrical heating and special purposes. 

(44) 


Injection Molded Plastics. Tri-State Die 
Casting Corp. Folder describes this com- 
pany’s facilities for injection molding 
thermoplastics and for die casting alumi- 
num and zinc to specification. (45) 


Rubber Parts. Tyer Rubber Co., 4 pp, ill, 
No. 1c. Describes design and molding 
service for rubber parts specified by in- 
dustry. (46) 


Carbon Graphite. U. S. Graphite Co., 4 
pp, ill. Describes Graphitar, carbon- 
graphite nonmetallic that is chemically 
resistant, self-lubricating, hard, light and 
won't warp. (47) 


Metal Parts e Forms 


Die Castings. The Accurate Die Casting 
Co., 24 pp, ill. Shows company’s facili- 
ties for producing to order all types of 
zinc and aluminum die castings. Includes 
table of alloy properties. (49) 


Precision Castings. The Adapti Co., In- 
vestment Casting Div. Brochure explains 
precision casting methods and shows by 
numerous applications how they are used. 


(50) 
Precision Castings. Alloy Precision Cast- 
ings Co., 8 pp, ill. Describes frozen mer- 
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cury process for close tolerance precision 
casting of parts to order. Shows numerous 
products. (51) 


Aluminum Parts. Aluminum Goods Mfg. 
Co., 56 pp, ill. Catalog covers extensive 
production facilities and technical serv- 
ices for producing wide range of parts. 

(52) 
Copper Clad Steel. American Cladmetals 
Co., 4 pp, No. E100. Describes Electro- 
shield copper clad steel, said to save up to 
80% of copper in some uses. Includes 
properties and indicates uses. (53) 


Zine Die Castings. American Die Casting 
Institute. Bulletin describes Certified Zinc 
Alloy Plan, explaining benefits to die 
casting buyers. (54) 


Bonded Metals. American Nickeloid Co., 
16 pp, ill. Fabricating information and 
suggestions, applications and tables of 
properties and sizes of Nickeloid Metals. 

(55) 
Nonferrous Plaster Mold Castings. Atlantic 
Casting & Engineering Corp., No. 4. Des- 
cribes production of copper-base and alu- 
minum alloy “Atlanticastings.”’ (56) 


Precision Castings. Austenal Laboratories, 
Inc., Microcast Div., 16 pp, ill. Describes 
Microcast Process for manufacture of pre- 
cision cast parts including specifications 
and explanation. (57) 


Welded Steel Tubing. Brainard Steel Co., 
Tubing Div., 8 pp, ill. Shows facilities 
for manufacturing welded steel tubing, its 
applications, fabrication and specifications. 

(58) 
Steel Tubing. Bundy Tubing Co., 20 pp, 
ill. Properties, specifications and typical 


parts of Bundyweld double-walled copper- 
coated steel tubing. (59) 


Stainless Tubing. The Carpenter Steel Co., 
16 pp. “Corrosion Notebook” describes 
general types of corrosion and gives data 
on corrosion resistance of various types of 
stainless tubing and pipe. (60) 


Thermostatic Bimetal. W. M. Chace Co., 
4 pp, ill, No. 1a/10. Properties of thermo- 
static bimetals and formulae to use in 
application to temperature responsive de- 
vices. (61) 


Powdered Metal Parts. Chicago Powdered 
Metal Products Co., 4 pp, ill. Properties 
and advantages of Camet custom-molded 
powdered metal parts. Includes design 
types. (62) 


Heat Resistant Steel Castings. Chicago 
Steel Foundry Co. Properties of Pyra- 
steel, chromium-nickel alloy designed for 
use in high temperature and corrosion 
resistant castings. (63) 


Welded Parts. The Cleveland Welding 
Co., 8 pp, ill, No. W-500. Features and 
inherent advantages of Cleve-Weld circu- 
lar, circular rolled and welded parts and 
facilities for making them. (64) 


Corrosion Resistant Alloy Castings. The 
Cooper Alloy Foundry Co., 4 pp. Indi- 
cates resistance of corrosion resistant cast- 
ing alloys against approximately 400 cor- 


rosive chemicals. (45) 


Perforated Metals. Diamond Mfg () 
24 pp, ill, No. 35. Uses, advantages ani 
specifications of various types of Det, 
ated metals. (6) 


Plastic Lined Fittings. The Dow Chemicj 
Co., 32 pp, ill, No. SL6-N-250. Prope, 
ties, design data and applications of §,,, 
lined steel and iron pipe fittings ay 
valves. (69) 


Corrosion Resistant Castings. The Dy, 
loy Co., 16 pp, ill, No. 3150-G. Descrit, 
facilities for manufacture of chromiyy 
iron and chromium-nickel castings, Gin 
detailed properties of alloys and th 
uses. (6 


Die Cast Parts. The Electric Auto-Lite (, 
Die Casting Div., 16 pp, ill, No. Giy 
Describes facilities for economical man, 
facture of quality die castings. (63) 


Metal and Plastics Parts. The Elec; 
Auto-Lite Co., Bay Mfg. Div., 16 pp, jj 
Shows wide variety of custom-made om. 
mental and functional metal and plastic 
parts. (1 


Investment Castings. Engineered Precisic, 
Casting Co., 4 pp, ill. Describes Ep 
Precision Investment Castings. (71 


Alloy Steel Tubing. Globe Steel Tube ( 
Catalog describes available types of thi 
company’s seamless and welded alloy ani 
stainless steel tubing. (72) 


Investment Castings. Gray-Syracuse, Inc 
4 pp, ill. Various parts of precision-cas 
brass, bronze, beryllium copper and steel 

(7) 
Zine Die Castings. Gries Reproducer Corp 
4 pp, ill. Specifications of corrosion rc. 
sistant nonferrous zinc alloy wing nut 
small zinc die castings and injection mold 
ings. (74 
Castings. Hunt-Spiller Mfg. Corp., i! 
Folder describes modern facilities for pr 
ducing iron, steel and alloy castings | 
customers’ specifications. (75 


Permanent Magnets. Indiana Steel Prod 
ucts Co., 34 pp, Permanent Magnet Ma 
ual No. 3. Uses, types and material « 
permanent magnets. Includes design dati 


(76) 


Powdered Metal Parts. Keystone Carbo 
Co., Inc., 36 pp, ill. Describes successtu 
applications of powder metallurgy, gv 
data on correct design of powdered met! 
parts and detailed information on pow 
dered metal bearings. (78) 


Metal Rings. King Fifth Wheel Co. Catt 
log and capacity charts of this company’ 
facilities for bending and welding met! 
rings for industrial purposes. (79) 


Aluminum Extruded Shapes. Light Meta! 
Corp., 6 pp, ill. Shows facilities for p! 


ducing to order a variety of i art 
aluminum fabrications and _ extrude 
shapes. (80) 


Deep-Drawn Shapes. Linde Air |! oduct 
Co. Complete information on Presto” 
Lite deep-drawn shapes and shells inclu’ 
ing applications and design aids. (8! 


Powder Metal Parts. Metal Powde: Prot 
ucts, Inc., 2 pp, ill. Lists types o! met 
powder parts this company manufactuls 
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to order, their cost-saving advantages. 
(82) 
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 G pie Castings. Monarch Aluminum Mfg. 
St Co. File data on aluminum and zinc die Spun Tubing. Wolverine Tube Div., 28 of this firm's controlled atmosphere furn- 
Petty castings and aluminum mold castings PP, ill. Advantages and numerous appli- aces. (101) 
(6) showing applications, advantages and this * ag of this firm's nonferrous Spun End Controlled Atmosphere Furnace. Dow 
mic company's facilities for making ys ube Process. (95) Furnace Co., 4 pp, ill. Data on batch-type 
"Ope controlled atmosphere furnaces for gas 
Say Precious Metal Parts. The J. M. Ney Co., Coatings ¢ Finishes cyaniding, carburizing and other opera- 
Sal No. R-12. Technical data on use of pre- Surface Coating Resins. American Cyana- tions. (102) 
(6) cious metals for contacts, brushes, wipers, mid Co. Properties, compatibility and Conveyor Furnaces. The Electric Furnace 
Dur, slip rings and similar components of elec- drying schedules of alkyd, formaldehyde, Co. Descriptions of EF chain belt con- 
ibe trical apparatus. (84) gee and dibasic acid resins for use veyor furnaces for continuous, low cost 
p. Corrosion Resistant Castings. The Ohio ———— (96) heat-treatment of small and medium size 
pr Steel Foundry Co., 4 pp, ill, No. FC-350. ree Bright Dip. The Chemical Corp. parts. (103) 
sid . . ° *“e* . 
7 Shows numerous stainless steel castings ntormation on Luster-on Utility-25 bright Electric Mufle F s. Harper Electric 
(64) exemplary of the parts that can be cast by dip for zinc-plated surfaces. Highly resis- ~~ Son. Ne. 946. ~ lie end 
€ (, this company. Table of alloy specifications tant to corrosion. (97) specifications of this company’s line of 
Gli, included. (85) Metallizing. Metallizing Engineering Co., electric muffle furnaces for such uses as 
“6 Powdered Metal Parts. Plastic Metals Div., 4 pp, ill, No. 45A/2M. Case histories heating and annealing. (104) 
" 4 pp, ill, No. 567. Describes applications, and descriptions of three Metcolizing Heat Treating Fixtures. Hoskins Mfg. Co. 
lectri advantages and limitations of powder processes indicating protective advantages Catalog shows various heat treating fix- 
p, ill metallurgy as used by this firm for custom- for typical applications. (98) tures, baskets, etc., made from heat re- 
ne making parts. (86) Silicone-Base Finish. Midland Industrial sistant alloys. (105) 
(7) Stainless Steel Products. Schnitzer Alloy a on silicone- Mold Heating Units. Improved Paper 
Products Co., 48 pp, ill, No. 50. Sizes, ase finish said to resist heat of 500 F Machinery Corp., Plastic Molding Ma- 
Cis specifications and corrosion data on such without discoloration. (99) chinery Div., 1 p ill. Specifications and 
ns — — as machine screws, on Corrosion Resisting Coatings. Parker Rust descriptions of Models 1 and 2 mold 
: pipe and tubing. Proof Co., 44 pp, ill, No. A1l222. De- heating and circulating units. (106) 
eG Spun Metal Parts. Spincraft, Inc., No. 3. tailed description of Bonderizing methods Endothermic Generators. Ipsen Industries 
th Data book on metal spinning and fabri- and applications and test results showing 
: Inc., 2 pp, ill, No. G-15. Shows auto- 
y and cating gives data on process and help in effectiveness in protecting metals against matic endothermic generators having ca- 
(72 designing for economical production. (88) corrosion. (100) pacities of 500 and 1000 cu ft per hr. 
Inc Stainless Steel Castings. The Stainless (107) 
ste Foundry & Engineering Co., 4 pp, ill. Immersion Melting Pots. C. M. Kemp 
Stee! Shows variety of stainless castings and Mfg. Co. Technical data on this com- 
(73) includes helpful engineering data. (89) pany’s immersion melting pots for melt- 
“Op Cast-Weld Construction. Steel Founders’ Methods and ing soft metals with maximum efficiency, 
N fe Society of America, ill. Outlines numer- good heat control. (108) 
nuts ous examples of leading founderies’ appli- aS : Level High 
nold cation of cast-weld construction to obtain Equipment Hig peng ye eating Unk. Lope: Fug 
(74 metals savings and production economies. Frequency La gr: Inc., No. eebe-11. 
| (90) Shows low cost, high frequency unit for 
‘5 such jobs as brazing, soldering and an- 
"pr Aluminum Bonded to Steel. Arthur Tickle nealing. (109) 
ys Engineering Works, 8 pp, ill. Describes Hea e 
(75 process for molecular bonding of alumi- oe? treating ¢ Heating Heat Treating. Lindberg Engineering Co., 
Dros num to iron and steel, its applications Controlled Atmosphere Furnaces. Delaware 4 pp, ill. Heat Treating Hints describes 
Man and advantages. (91) Tool Steel Corp., 16 pp, ill. Construc- various heat treating applications and 
fr Sieiniess Tobing.. ‘Trant Twhe Co. Tres tional features and principle of operation practices utilized by various plants to save 
dat weld Data Bulletin describes Trentweld 
(76) stainless steel tubing, machine formed and 
boa welded in wide range of sizes. (92) eee een a it WLS ee 
“it BP “ast Steet Parts. Unitcast Corp., Steel Materials & Methods, 330 W. 42nd St., New York 18, N. Y | 
* Casting Div., ill, No. 350. Folder illus- ; ‘ , , 
ee trates numerous tests to which steel cast- | should like a copy of each piece of Manufacturers’ Literature specified b' 
OW: ; 4 . . : J 
‘8 Riu are submitted to maintain quality number circled below. We request students to send their inquiries to the manufacture: 
~ ae «production. 93 
Cat: r (93) | 2 3 4 5 6 7 8 9 10 ti 12 13 14 15 16 17 18 20 2 
ity ae: Sht Metal Shapes. R. D. Werner Co., 22 23 24 25 26 27 28 29 30 31 33 34 35 36 37 38 39 40 41 4 
col 4 PP: ill. Explains relative merits of cold 43 44 45 46 47 49 50 5! 52 53 54 55 56 57 58 59 60 61 62 6 | 
79) ae roll forming and extruding light metal 64 65 66° 67 #68 69 70 7i 72 73 74 75 76 78 79 80 81 82 83 8 | 
Shapes. Shows company’s facilities for 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 10 
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MANUFACTURERS’ LITERATURE 


time, improve production. (110) 


Brass Cake Heating Furnace. W. S. Rock- 
well Co., 2 pp, ill, No. RF-6. Technical 
description of this firm’s continuous cycle 
furnace for heating brass cakes. Includes 
specifications. (112) 


Heat Treating Equipment. Rolock, Inc. 36 
pp, ill, No. B-7. Complete line of metal 
carriers for such operations as quenching, 
tempering, carburizing and metal clean- 
ing. (113) 


Ammonia Dissociators. Sargeant & Wil- 
bur, Inc., 4 pp, ill, No. A.D.10. Features, 
specifications and applications of a variety 
of this company’s ammonia dissociators. 

(114) 


Heat Treating Equipment. Sunbeam Corp. 
Sunbeam Stewart Industrial Furnace Div., 
4 pp, ill, Vol. 10, No. 6. Metal Minutes 
shows various applications of this com- 
pany’s equipment in user’s plants. (115) 


Tool Room Furnaces. Surface Combustion 
Corp., 4 pp, ill, No. SC-151. Describes 
standard furnaces and atmosphere genera- 
tors equipped to meet heat treating re- 
quirements of tool rooms. (116) 


Electric Immersion Heaters. Edwin L. Wie- 
gand Co., 48 pp. Catalog shows complete 
line of chromalox electric heaters giving 
applications and specifications. (117) 


Cleaning e Finishing 


Buffing and Polishing Machine. Acme Mfg. 
Co. Descriptions and features of this 
firm's automatic buffing and polishing 
lathes for rapid finishing of parts in 
quantity. (118) 


Blast Cleaning Equipment. American 
Wheelabrator and Equipment Corp., 4 pp, 
ill, No. 584A. Shows various blast clean- 
ing units, describes uses and gives case 
histories indicating economic advantages. 

(119) 


Elgin National Watch 


Abrasive Stone. 


Co., Industrial Products Div., 1 p, No. 
101. Price list of silicon carbide and 
aluminum oxide abrasive stones for ston- 
ing tools and dies, prefinishing and chang- 
ing molds. (121) 


New Equipment for Coating. The Gyro- 
mat Corp., 4 pp, ill. Describes Norris 
Gyromat, centrifugal spraying machine 
said to apply standard industrial coatings 
and finishes faster, more economically. 

(122) 


Processes for Coating Plastic. Monsanto 
Chemical Co., Plastics Div., 28 pp, ill. 
Data on such surface treatments for Lus- 
trex styrene plastic as metallizing, lacquer- 
ing, stamping and printing. (123) 


Metal Cleaning. Northwest Chemical Co., 
2 pp. Describes “Lo-Hi’’ two-tank pro- 
cess for the preparation of metals for 
plating and vitreous enameling. (124) 


Industrial Brushes. Pittsburgh Plate Glass 
Co., Brush Div., Dept. W-4, 3221 Fred- 
erick Avenue, Baltimore, Md. Case his- 
tories indicate economies available to 
users of Pittsburgh brushes. Request on 
company letterhead direct from this com- 
pany. 

Mechanical Finishing. Roto-Finish Co. 
Folder describes uses and economies of 
Roto-Finish tumbling-type equipment for 
precision grinding, deburring and coloring 
metals. (125) 


Tumbling Barrels. Tumb-L-Matic, Inc., 2 
pp, ill, No. LS-50. Features and specifi- 
cations of Lupomatic dry process tumbling 
barrels for cutting down, deburring, burn- 
ishing metal and plastics parts. (126) 


Hard Chrome Plating Unit. Ward Leonard 
Electric Co., 4 pp, ill. Features of Model 
A-20 Chromaster industrial hard chrome 
plating unit, description of process and 
Chromasol solution. (127) 


Welding « Joining 


Spot Welding Schedules. Ampco Metal 
Inc. Reference chart gives recommended 
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schedules for spot welding low carbon 
steels. (128) 


Stainless Fastenings. Anti-Corrosive Metal 
Products Co., Inc., 80 pp. Catalog indexes 
and prices over 7000 varieties of Stainless 
steel screws, bolts and other fasteners 


(129) 
Metal-Cutting Electrode. Eutectic Welding 
Alloys Corp., 2 pp, ill. Describes new 
metal-cutting electrode designed for rapid 
easy and low-cost metal cutting. Includes 
prices. (130) 


Rivet-Type Fasteners. B. F. Goodrich Co 
Rivnut Div., Cardboard “demonstrato,’ 
illustrates working principle of Rivnuts 
their construction and applications. (131) 


Fasteners. The H. M. Harper Co., 134 
pp. Shows 7000 sizes and types of bolts, 
nuts and rivets of brass, bronze, copper, 
monel and stainless steeis. (132) 


Welding Nickel Alloy. Illium Corp., 4 pp, 
No. 105B. Instructions for metallic arc 
and oxyacetylene gas welding of Illium, 
nickel-base, corrosion resistant alloy. 

(133) 
Series Arc Welding. The Linde Air Prod. 
ucts Co., 26 pp, ill. Detailed theory, ad. 
vantages, limitations and techniques of 
series arc welding. (134) 


Welded Assemblies. The R. C. Mahon 
Co., 1 p, ill. Shows several example 
illustrating the capabilities of welding for 
construction of various assemblies. (135) 


Weld Screws. The Ohio Nut and Bolt Co. 
List of stock sizes of weld screws for spot 
and projection welding made of low car- 
bon steel, brass or stainless steel. (136) 


Self-Locking Fasteners. The Palnut Co., 
1 p, ill. Describes self-locking machine 
screw Palnuts, coil tube fasteners, shield 
can fasteners and acorn Palnuts. (137) 


Bolts, Nuts & Studs. Pawtucket Mfg. Co., 
28 pp, No. 46. Complete price catalog 
of this company’s fasteners of brass, 
bronze, stainless steel and monel. (138) 


Bench Welder. Raytheon Mfg. Co., 6 pp, 
ill, No. DL-W-223. Specifications and 
descriptions of various bench model AC 
arc welders said to require relatively small 
amounts of input power. (139) 


Fasteners. Simmons Fastener Corp. Liter- 
ature describes fasteners especially de 
signed for use in construction where ¢asy 
demountability is required. (141) 


Adjustable Fasteners. South Chester Corp., 
Southco Div., 4 pp, ill. Describes adjust: 
able door fasteners for machinery doors 
Said to be applicable quickly and resist 
loosening due to vibration. (142) 


Carbon Arc Welding. Speer Carbon ©o. 
8 pp, ill. Advantages of carbon arc weld: 
ing for fabricating and repairing alloy an¢ 
nonferrous metals. (143) 
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Specia! Fasteners. Tinnerman Products, 
Inc. Savings Stories describes various ways 
in which the use of special fasteners re- 
sulted in time and cost savings for manu- 
facturers. (144) 


Resistance Welding Control. Westinghouse 
Electric Corp., No. B-4309. Advantages, 
features and specifications of this com- 
pany’s resistance welding control appara- 
i (145) 


Forming e Casting « Molding 
Machining 


Flame Cutting Machine. Air Reduction 
Sales Co., No. ADC-660. Features of Air- 
co No. 3 Monograph gas shape cutting 
machine said to be low cost, portable, 
accurate and highly versatile. (146) 


Plastics Molding. The Grigoleit Co. Folder 
describes this company’s facilities for pro- 
ducing molded plastics. Includes design- 
ing, engineering, tooling, molding and 
(147) 


Powder Metallurgy Presses. Kux Machine 
Co., ill. Catalog shows complete line of 
presses designed for powder metallurgy 
giving specifications and features. (148) 


finishing. 


Plastics Molding Press. F. J. Stokes Ma- 
chine Co., 4 pp, ill, No. 503. Description 
and specifications for automatic plastics 
press. Typical products shown. (149) 


Drilling Machine. Wales-Strippit Corp., 8 
pp, ill, No. DM. Describes features, 
setting up, operation and accessories of 
Wales drilling machine, designed for pre- 
cision location of holes. (150) 


Inspection e Testing « Control 


Accelerated Weathering Device. Atlas Elec- 
tric Devices Co., 4 pp, ill. Features and 
description of Type XW Weather-Ometer 
for accelerated, controlled weathering 
tests (151) 


Laboratory Microscopes. Bausch & Lomb 
Optical Co., 24 pp, ill, No. D185. Des- 
criptions and specifications of various 
microscopes for such uses as metallurgical 
microanalysis. (152) 


Centrifugal Classifiers. Federal Classifier 
systems, Inc., 6 pp, ill, No. 5. Describes 
this firm's centrifugal air classifiers for 
accurately controlling sizes of pulverized 
particles such as powdered metals. (153) 


Pocket Thickness Gauge. 
Ci 


Ferro Enamel 
Pull details on pocket-size thick- 
ness gauge permitting quick measurement 
of nonmagnetic coatings on ferrous sur- 


faces to accuracies of 5%. (154) 
Tem) rature Controls. Claud S. Gordon 
pp, ill. Data on specifications and 


ses Of Xactline indicating and re- 
temperature controls. (155) 


Illinois Testing Laboratories, 
. 2448-G. Descriptions and prices 
t Velometers for such uses as 
ng the velocity of gas flow in 


Flov ter. 


tus 


and description of high capacity repeated 
bending machine. (157) 


Spectographs. National Spectrographic 
Laboratories, Inc., 4 pp, ill, No. 300. 
Descritpion, operating principle and con- 
trol features of spectograph units for both 
quantitative and qualitative analysis. 

(158) 


X-ray Equipment. Picker X-ray Corp., 8 
pp, ill, No. 21250. Describes complete 
line of X-ray equipment from 50 Kv to 
24,000 Kv. Includes complete accessories 
and protective equipment. (159) 


Tensile Tester Machines. Scott Testers, 
Inc., 6 pp, ill, No. 50. Shows wide as- 
sortment of testing machines for testing 
tensile strength of materials such as rub- 
ber, paper, wire and thread. (160) 


Ultrasonic Thickness Gage. Sperry Prod- 
ucts, Inc., 4 pp, ill, No. 3700. Description 
and basic theory of Reflectogage ultrasonic 
thickness tester and flow detector. (161) 


Moisture Meter. Tagliabue Instruments 
Div., 6 pp, ill, No. 1295. Design and 
construction features of Tag Midget Mois- 
ture Meter for testing moisture in wood 
and plaster. (162) 


Portable Pyrometers. Wheelco Instruments 
Co., 4 pp, ill, No. PPY-1. Applications 
and features of this company’s portable 
pyrometers and thermocouple holders. In- 
cludes price list. (164) 


General 





Rust-Preventive Wrapping. Angier Corp., 
20 pp, ill. Numerous applications of 
wrapping paper impregnated with chemi- 
cal corrosion inhibitor indicating excellent 
protection. (165) 


Ultrasonic Equipment. The Brush Develop- 
ment Co., 4 pp, ill, No. F-267. Uses and 
specifications of Hypersonic Equipment 
for such uses as emulsification, dispersion 
and degassing. (166) 


High Speed Movies. Eastman Kodak Co., 
Industrial Photographic Div. “Magnifying 
Time” discusses features of new camera 
permitting high speed electrical and me- 
chanical visualization of various processes. 


(167) 


Underground Corrosion Protection. Feder- 
ated Metals Div., folder. Discusses causes 
of underground corrosion and describes 
magnesium anodes for giving long-term 
protection. (168) 


Chain and Belt Conveyors. Michigan Steel 
Casting Co., 8 pp, ill, No. 1-B. Shows 
Misco rivetless chain conveyors and Wood- 
man belt conveyors for high temperatures. 

(169) 


Materials Controls. Remington Rand Inc., 
No. KD367. Booklet describes Kardex 
system for keeping visible materials and 
parts inventories coordinated with pro- 
duction. (170) 
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ONE-PIECE, ALL-METAL 
STOP- and LOCK-NUT 


Its "chuck-like", resilient locking segments lock the "FLEXLOC"' se- 
curely in any position on a threaded member with a controlled, uni- 


form and dependable torque. 


Tough applications demonstrate that the ''FLEXLOC" positively “won't 
work loose", yet it can be removed easily with a wrench when desired. 
Because it is all-metal, temperatures as high as 550° F. hold no terrors 


for the "FLEXLOC". 


The "“FLEXLOC" has plenty of tensile . . . 


... has therefore a long, effective life. 


can be re-used many times 


Write for further information and free samples. 
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tend Test Machine, ‘Krouse ‘Testing Ma- | STANDARD PRESSED STEEL CO. 
chine, 4 pp, ill, No. 46-W. Specifications JENKINTOWN 30, PENNSYLVANIA 
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A system for 
turning out good 
BRIGHT finishes 


Despite shortages and restrictions, you 
can still turn out high quality bright 
finishes by turning to a combination 
finish. This consists of plating as al- 
lowed today, and then following up 
and fortifying the plate with a really 
tough, clear enamel. 


United Chromium can help you with 
the complete system — the bright metal 
finish and the clear enamel. For ex- 
ample: 

Unichrome Clear Dip Finish for zinc 
plate with an application of Unichrome 
Coating B-115 provides a system with 
excellent corrosion resistance and ap- 
pearance similar to chromium. 

Or__ by depositing bright chromium 
from the Unichrome S.R.H.S.Chromi- 
um Bath over thin nickel or no nickel 
at all, and then using Coating B-115 
for extra corrosion resistance, you'll 
also get a dependable bright finish. 

Remember, in United Chromium you 
have the Company that knows metal 
finishes as well as their requirements 
in coatings. Consult us to learn how 
Unichrome combination finishes can 
solve your problem. 


” 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd Street, New York 17, N.Y. 
Detroit 20, Mich. © Waterbury 20, Conn. 
Chicago 4, Ill. ¢ Los Angeles 13, Cal. 
In Canada: 
United Chromium Limited, Toronto, Ont. 
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A large automotive supplier is pro- 
ducing a yellow, iridescent, corro- 
sion-inhibiting finish on zinc these 
days with more ease and less ex- 
pense. Since switching from a “home 
made” chromate solution to a Uni- 
chrome Dip, the Company reduced 
material costs alone by nearly a third. 
And there’s less trouble getting as 
good or better corrosion resistance 
than specified. 

As this case indicates, UNI- 
CHROME DIPS provide a means of 
meeting chromate treating specifica- 
tions for both civilian and defense 
production with easy-to-use, long- 
life, economical solutions. 

ANOZINC* is still another process 
used for chromate-treating of zinc. 
It’s especially suited for mass produc- 
tion, where it offers even greater 
economies. *T rade Mark 


Dips Do the Job Chemically 


The various Unichrome Dips form 
their conversion coatings fast. A sim- 


Chromate treating costs reduced 


with UNICHROME DIPS for zinc 





ple 5-second to 2-minute immersion 
does it, producing a surface finish in- 
tegral with the zinc. You can get 
black, olive drab, brass-color, irides- 
cent yellow, or clear finish from solu- 
tions which are easy to control. 


Anozinc Does It Electrolytically 


Anozine uses conventional plating 
equipment and gives you a chromate 
finish with superior corrosion resis- 
tance and extra toughness. Parts can 
be handled wet, eliminating need for 
drying time and space. Three Ano- 
zinc finishes available — black, yellow 
or clear—from solutions that have 
long, trouble-free life. 

7 * + 
Shell cases, propeller blades, bolts, 
screws, pump and carburetor die 
castings and many other parts are 
today getting the benefits of one of 
these Unichrome Dip or Anozinc fin- 
ishes. If you want an economical 
answer to your own finishing prob- 
lem, investigate them. Write for data. 


— 





Plating Hard Chromium in S.R.H.S. Bath 
continues to save time ...Time... TIME! 


Practically “on the double,” the Unichrome 
S.R.H.S. Chromium Solution is speeding 
along vital defense production work. Look 
at some of the records rolled up: 

Piston ring maker cuts time of chromi- 
um plating rings to 3% hours from 5! Big 
job shop plates aircraft brake discs in 40 
minutes instead of 65! Chromium plating 
of ring gauges doubled by S.R.H.S. Chro- 


mium without extra equipment! A coMm- 
pany reports depositing chromium at bette! 
than 0.004” per hour rate! 

These were all accomplished by usiné 
the Unichrome S.R.H.S. Chromium Solu- 
tion instead of ordinary chromium. And 
that’s not all. S.R.H.S. Chromium also of- 
fers you smoother plate, better leveliné 
action, and self regulation. Ask us about it 
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Johns-Manville 


FIRECRETE 


CAST YOUR OWN refractory 
shapes and linings with J-M Fire- 
crete. Burner blocks, door linings, 
covers, crucibles and countless spe- 
cial shapes are ready for use within 
24 hours. Minimum drying shrink- 
age and firing shrinkage with high 
resistance to spalling reduce shut- 
downs—increase production— 
lower operating costs. 


3X Firecrete—3000F Refractory 
Concrete—for casting burner blocks, 
door linings, crucible furnaces, com- 
plete linings and special shapes that 
are subjected to soaking tempera- 
tures of 3000F. 


H. T. Firecrete—High Heat Duty 
Refractory Concrete—especially 
developed for casting shapes and 
linings exposed to temperatures 
between 2400F and 2800F. 


Standard Firecrete — Intermediate 
Heat Duty Refractory Concrete— 
for furnace door linings, bottoms, 
covers, pipe linings and other types 
of monolithic constructions as thin 
as 14”. For temperatures up to 
2400F. 


L. W. Firecrete—Insulating Re- 
fractory Concrete—a lightweight, 
easily applied, low conductivity re- 
fractory for furnace bottoms, door 
liners, covers and special shapes of 
all descriptions. For direct expo- 
sure to 2400F. 

*Reg. U. S, Pat, Off, 
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BLAZECRETE 


BUILD AND REPAIR refractory 
linings with J-M Blazecrete. Just 
mix with water—flip into place and 
trowel smooth or, “gun” it on. Im- 
mediate firing unnecessary. Ready 
for use after overnight curing. 


3X Blazecrete—3000F Hydraulic 
Setting Refractory—for heavy patch- 
ing by troweling. Applied by just 
“flipping” into place. Also for gun 
application. Particularly adapted 
for lining ladles, runout spouts, and 
patching above slag line in cupolas. 
For soaking temperatures to 3000 F. 





Standard Blazecrete— Intermediate 
Heat Duty Hydraulic Setting Re- 
fractory—used for slap-troweling 
or gunning. Builds and repairs re- 
fractory linings up to 2400F. 


L. W. Blazecrete— Hydraulic Setting 


Insulating Refractory for slap trow- 
eling or gunning—a lightweight, 
low-conductivity refractory de- 
signed for temperatures to 2000F. 
It can be used in combination with 
Standard or 3X Blazecrete, for spe- 
cial conditions. 
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The Editor's Page 
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Horse of a Different Color 


As we have reported before, we're always glad 
to hear from our readers. At times we pull up 
short when faced with some of the letters, and 
still others cause deep-seated chuckles. One of 
the latter reached us recently, postmarked ‘‘Sweet 
Grass Palomino Ranch, Melville, Montana’. It 
read in part: 

“In 1938 I left the research department of the 
Youngstown Sheet & Tube Co. I have since 
operated my own ranch here in Montana, where 
we breed palomino saddle horses. I find 
MATERIALS & METHODS a good means of keeping 
in touch with developments in my former line of 
endeavor, although I can’t truthfully say it helps 
me directly in milking cows or laying out irriga- 
tion systems. I do not read every issue from cover 
to cover, but I do always find something of 
interest.”’ 

Richard Eurich goes on to make a few sugges- 
tions which we are seriously considering. 


Accommodating Fellows 


Recently we had an opportunity of making the 
$2.40 (including tax) tour of Aberdeen Proving 
Grounds. There were many marvelous things to 
see, but one which impressed us most was a sign 
we passed on the way out. Nicely lettered, and 
not too obvious, the sign was posted near the door 
of a small military building. It read: “Civilian 
Employees Furloughed to the Armed Forces’. 


No Big Boom 


Prospects of our trip to Aberdeen, scheduled 
as it was shortly after that of President Truman, 
led us to expect a bang-up show with all the big 
guns popping. Evidently the officials felt that we 
weren't worth all that expense, or else they took 
the flattering attitude that we were too intelligent 
to be impressed with a lot of noise. At any rate, 
all we saw fired were a few 30-cal. rifles, but we 
did see most of the scientific facilities of the 
installation. 


All That Is Gold Does Not Glitter 


At the recent ASTM meeting in Atlantic City, 
one of the speakers in commenting upon the 
materials shortage said that we should look upon 
all metals as precious. I think the man had some- 
thing there, for if our world-wide armament race 
continues, the materials supply will be one of the 
major keys to superiority. 


Four S’s of Materials 


For a long time there has been a saying about 
good grooming which includes the four “S's” 
shave, shine, shower and shampoo. Now comes 
the same number of “S's” as a guide to saving 
materials. They are—standardization, simplifica- 
tion, substitution and salvage. 


Starting Action 

One of the chief uses of a technical magazine 
is to spread new information and ideas. However, 
publication of such information is useless unless 
the readers take some direct action. Therefore, 
we are always glad to hear that our material has 
had some direct effect in helping someone. Some 
years ago, we understand, something we published 
resulted in the largest single order for resistance 
welding machines ever placed up until that time. 
More recently, we told in an article how several 
GM divisions saved materials—and money—by 
utilizing every piece of material to the fullest 
extent. On top of that, proper salvage methods 
used everything but the mae Upon reading 
the article, the chief materials engineer of a large 
West Coast aircraft manufacturer phoned for an 
appointment, flew east and spent several days 
learning the tricks. When we hear things like 
these we feel that our editorial judgment has been 
sound and our readers treated as they should be. 


T. C. Du Mond 
Editor 
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Abrasive wheel, dise or grain -— which would 
you use on any specific metalworking opera- 
tion? The choice, of course, depends on the 
material to be removed, desired finish, cost 
factor and other variables. 


Equally important it depends on improvements 
in abrasive products and methods which can 
make a change to a different type of abrasive 
advantageous for particular applications. 


That’s why it pays to standardize on a brand 


Only 





Which would you use? 
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name covering all types of abrasives, from 
which impartial recommendation of the proper 
one can be made. Only CARBORUNDUM Offers 
that advantage: a complete line of abrasive 
products from which you can obtain the one 
best suited to individual job requirements, in 
every case. 


Get the most in production efficiency and 
economy—by specifying abrasives from the 
complete CARBORUNDUM line. 


ste 
aon 


MARK 








makes ALL Abrasive Products...to give you the proper ONE 
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Carborundum” isa registered trademark which indicates manufacture by The Carborundum Company, Niagara I ‘alls, N. Y- 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLET 
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 





——_— 


No 














Showing progressive operations in the manufacture of clamp for telephone headset jack. Courtesy, 
Connecticut Telephone and Electric Corporation, Meriden, Connecticut. 


Careful Planning Before Production 
Avoids Trouble in Deep Drawing Brass 


As in all things, experience in the 
deep drawing of brass and other cop- 
per-base alloys is the best teacher. The 
reshaping of flat metal into various 
cup-shaped objects on an efficient pro- 
duction basis is an intricate procedure, 
and involves skills and know-how. It 
is, therefore, wise to investigate the 
problem carefully before attempting 
to go into production. Help for the de- 
termination of the proper alloy for the 
particular job, and often suitable fab- 
ricating techniques as well, can be ob- 
tained from our Metallurgical Labora- 
tory and from our literature such as 
Bridgeport’s “Technical Handbook.” 


The illustration shows the progres- 
sive operations used in the production 
of a clamp for a telephone headset 
jack. This involves the deep drawing 
of a rectangular cup, which is not easy. 
Secondary blanking operations on the 
bottom of the cup and the formation 
of the brackets are shown in the small 
samples in the foreground. Consider- 
able experimental work was done and 
further developments of the tools were 
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necessary, which involved making two 
draws to obtain sufficient depth of cup. 
It was also found advisable to increase 
the width of the strip metal. The 
change to a lard oil lubricant was also 
helpful. 
Factors to Consider 

The following check-list should be 
helpful in demonstrating the various 
points which must be carefully con- 
sidered before drawing work is actu- 
ally begun. 

1. Stock —The flat metal must be 

wide enough to compensate for con- 

traction of the blank during cup- 

ping. Alloy, gauge, tolerance require- 

ments; temper; diameter of arbor 

are essential. 


2. Punch and Die Radii— Normal 
die radius is between 5 and 10 
times the thickness of the metal.Too 
large or too small a die radius may 
cause trouble. 

3. Die Finish — Careful polishing of 
the die is important, since there is 
a great deal of motion between the 
metal and the die. Dies should be 











——, 


lapped in the direction of meta| 
flow. 

4. Blank Holder Pressure — If the 
blank is not held tightly, the cir. 
cumferential forces in the perimete; 
of the blank will produce wrinkling, 
If blank holder pressure is too great, 
thickening of the blank will be pre. 
vented, and may result in fracturing 
of the cup. 


5. Diameter Reductions--In the pro- 
duction of a normal cup for redraw. 
ing, the most satisfactory diameter 
reduction ranges between 40 and 
46%. This produces a cup about 
equal in height and diameter. |: 
making greater reductions, difficult 
is encountered in regulating blank 
holding pressures, and there is dan- 
ger in the softer alloys of fracturing 
the cup. In progressive die opera- 
tions, such as the clamp described 
above, successive redraws after the 
cupping operation are held to ap 
proximately 15%, since there are n 
intermediate anneals, 


6. Lubricants—A lubricant must be 
used to reduce friction to a min- 
mum and prevent metal-to-metal 
contact. It must first wet the surface 
thoroughly, and have sufficient bod) 
to stay in place under forming anc 
drawing pressure. The choice of lu 
bricant for a job depends on several 
factors, including the severity o 
work, equipment used, production 
run, means of application and cost 
Usually simple soap solutions ate 
satisfactory, but lard oils, vegetable 
oils and other lubricants are oftet 
used. 


7. Metal Surface Finish—This 1s 1m 
portant especially in deep drawing 
operations such as in progressiV' 
and eyelet types of work. 

This list is intended simply to pov 
out some of the factors influencing SU“ 
cess in drawing. Specific problems 
naturally arise in every individual jo 
Bridgeport will be glad to help cu 
tomers with these problems by sharing 
its vast reservoir of experience 
quired in the production and fabrica- 
tion of copper-base alloys. (683! 
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